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I. CHANGES OF 
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EPITHELIAL CELLS* 
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JAN W. STEINER, M.D., Toronto 


THE STRUCTURE of normal biliary epithelial cells 
has been previously studied at an electron micro- 
scopic level of observation in dogs,"* rabbits,® 
rats*}*.® and in human biopsy material.® Prolifer- 
ated and pathologically altered ductular cells have 
been examined electron-optically in various human 
diseases,’ and in experimental animals after feed- 
ing with a choline-deficient diet;? a low-choline, 
low-protein, high-fat diet;* an ethionine-supple- 
mented diet;? and after feeding with a diet sup- 
plemented by Aramite.* We have reported some 
aspects of the electron microscopic picture of the 
overall changes of bile ductules and preductules 
following ligation of the common bile duct in rab- 
bits and in a rat.8 


The purpose of this paper is to review briefly 
the known facts of the cytoarchitecture of normal 
biliary epithelial cells. The changes of the internal 
organization of these cells and of their mutual re- 
lationship will be examined in tissues obtained 
from rabbits and rats within 14 days following 
ligation of the common bile duct and after pro- 
longed administration of carbon tetrachloride. 


The study of the behaviour of the penultimate 
pathways of bile conduction is of some importance 
in the elucidation of the mechanisms of those dis- 
eases, such as cholangiolitic hepatitis and primary 
biliary cirrhosis, where the site of the initial injury 
may lie in or around these very channels. Further, 
the study of the response to injury of ductular 
epithelial cells may serve as a model for investi- 
gations of the effects of adverse biologic condi- 
tions on epithelial cells in general. 
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MATERIALS AND METHODS 
Animals 


Rabbits weighing 2 to 3 kilograms (kg.) of 
mixed New Zealand and Giant White stock and 
Wistar albino rats weighing approximately 250 
grams (g.) were used. Rabbits found to be suffer- 
ing from hepatic coccidiosis were excluded from 
this study. The same rabbits were used previously 
for the study of the changes of bile canaliculi fol- 
lowing common-bile-duct ligation.' 


Experiments 


EXPERIMENT I: The common bile duct of rabbits 
and rats was ligated under sodium pentobarbital 
(Nembutal) and ether anesthesia, respectively. The 
duct was located through a median incision and 
crushed with an artery forceps immediately ad- 
jacent to its insertion into the duodenum; two liga- 
tures were applied on either side of this area. 

EXPERIMENT II: Rats were injected subcutane- 
ously with 0.1 ml./kg. body weight of carbon 
tetrachloride twice weekly. 


Sacrifice 


EXPERIMENT I: Eight rabbits were sacrificed 
serially after operation at 24 and 48 hours and on 
the 3rd, 4th, 7th and 8th postoperative day. Three 
rats were sacrificed 8, 12 and 14 days after opera- 
tion. 

EXPERIMENT II: Three rats were used and sacri- 
ficed after receiving 35, 38 and 43 injections, re- 
spectively. 


Histologic Techniques 


Tissues were collected immediately upon induc- 
tion of ether or pentobarbital anesthesia. 

Those used for light microscopy were collected 
in conventional-sized blocks, fixed in 10% buffered 
formalin (pH 7.0), embedded in paraffin and 
stained with hematoxylin and eosin. Additional 
small blocks of tissue (approx. 1 c.mm.) were 
fixed in either 10% buffered formalin (pH 7.0) 
or Palade’s cold buffered osmium tetroxide (pH 
7.4) in physiologic saline with and without the 
addition of 45 mg. of sucrose per ml. of fixative. 
After ethanol dehydration and embedding in buty]- 
methyl methacrylate (8:1) and in epoxy resin by 
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Abbreviations 
cp — attachment plate fib — connective tissue (elementary reticulin collagen mb — microbody 
or — ogranular reticulum fibrils) me — mesenchyrnal cell (unidentified) 
bm — basement membrane ic — intercalated cell mv — microvillus 
c¢ -— biliary epithelial cell icc — intracellular biliary channel n — nucleus 
cc — zone of cytoplasmic condensation | — ductular or preductular lumen ncl — nucleolus 
cm — cell membrane lip — lipid body nm — nuclear membrane 
d — desmosome Ir — luminal recess pol — polymorphonuclear leukocyte 
er — endoplasmic reticulum (rough-surfaced vesicle) m -— mitochondrion vy  — intracytoplasmic vacuole 


Diagrams 1A_and 1B.—Schematic representation of a normal and pathologically altered biliary epithelial cell. Diagram 
1A.—Shows details of the fine structure of a normal biliary epithelial cell. The luminal border is provided with microvilli (mv). 
The lateral cell walls are provided with two forms of attachment zones: attachment plates (ap) and desmosomes (d). Pro- 
cesses and indentations present on lateral cell walls interlock with corresponding structures of the neighbouring cell. Some 
of the processes are microvilli which face the lumen of a preductule. Mitochondria (m) lie scattered in the cytoplasm. The 
Golgi complex (G) is located on the luminal aspect of the nuclear envelope (ne), in which are located nuclear pores (np). 
The nucleolus (ncl) is inconspicuous and eccentrically located. Rough-surfaced vesicles of the endoplasmic reticulum (er) are 
scanty. A few vesicles of agranular reticulum (ar) are scattered through the cytoplasm. The basement membrane (bm) is 
separated from the base of the cell by a clear zone. Diagram 1B.—Shows a biliary epithelial cell in a proliferated bile ductule. 
The changes are exaggerated in that not all such alterations would be found in any given cell. The cell is hypertrophied owing 
to the development of branching processes. Such processes intertwine with those of neighbouring cells, creating the image of 
intercalated cells (ic)—cells which fail to reach a lumen in a given plane of sectioning. The lateral cell walls are provided 
with many more processes and indentations than normally. Desmosomes and attachment plates are increased and agranular vesi- 
cles often form intracytopiasmic vacuoles (v). The nucleus is often more folded than normally. Intracytoplasmic channels (icc) 
provided with microvilli are interpreted as cross-sections of saccular outpouchings of adjacent preductules. The cell membranes 
entering these channels are not apparent in the plane of section. Mitochondria and the Golgi complex are not appreciably altered. 


the method of Luft* respectively, 14 to 14 «. sec- on uranyl acetate (saturated solution) at 45° C. 
tions were cut with a glass knife on a Porter-Blum for up to 20 minutes. Some were also stained by 
ultramicrotome. They were stained with periodic- | the PASM technique. Sections were picked up on 
acid—silver-methenamine (PASM stain) or with —formvar-coated copper grids. Some previously un- 
hot alkaline azure. stained sections were then stained with lead hy- 


Blocks of tissue for electron microscopy were — droxide by the method of Dalton and Zeigel.? The 
fixed in Palade’s buffered osmium tetroxide (pH grids were examined in an RCA-EMU-3-E micro- 
7.4) with the addition of 45 mg. of sucrose per scope at magnifications ranging from 1200-30,000X. 
ml, of fixative. The blocks were dehydrated in Further enlargement was carried out by means 
graded ethanols and subsequently embedded in of a Leitz Focomat II photographic enlarger. 
butyl-methyl methacrylate (8:1) and in epoxy res- 
in, respectively. Ultra-thin sections were cut on a PRELIMINARY CONSIDERATIONS 
Porter-Blum ultramicrotome with a glass or dia- 


mond knife and examined in a phase contrast Terminology 

microscope for assessment of preservation. We employ the following terms for the ultimate 
Sections of epoxy-embedded tissue were exam- and penultimate branches of the biliary tree: 

ined unstained or after staining with uranyl ace- (1) Bile canaliculi are intralobular passages 

tate (saturated solution) for 30 min. in a 60° C. bounded by parenchymal liver cells. 

oven. Sections of methacrylate-embedded tissue (2) Bile preductules or ducts of Hering are 


were stained by flotation on 10% phosphotungstic connecting channels lying between bile canaliculi 
acid (PTA stain) for 30 minutes to one hour or and bile ductules. 
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(3) Bile ductules and bile ducts are larger 
branches of the intrahepatic biliary tree. 

Bile preductules and ductules are generally ex- 
ralobular though they occasionally penetrate into 
lobules. 


The Fine Structure of Normal Biliary Epithelial 
Cells 


Previous, almost simultaneous, systematic re- 
sorts of Grisham and Hartroft,? of Schaffner and 
-?opper* and of our own® have described the nor- 
nal cytoarchitecture of these cells, Allusions were 
nade to their fine structure in papers by Popper 
et al.’ and Schaffner and Popper.® 

Biliary epithelial cells line all intrahepatic biliary 
passages which lie beyond bile canaliculi of liver 
lobules. The cells are cuboidal or somewhat py- 
ramidal in shape with a slight apical narrowing 
at the luminal surface, Not all cells reach the lu- 
men in a given plane of section. Those which do 
not we have designated as intercalated cells.? The 
border directed toward the lumen exhibits 5-30 
microvilli in rats and dogs.’ Others have estimated 
the number in rats as 5-10. “Bleb” formation was 
said to replace microvilli in some areas,’ though 
others have not reported this variant in normal 
animals or in humans.*:® We _ have, however, 
pointed out that variations occur in the size and 
shape of these microvilli even normally.® Fine 
filaments were noted in the microvilli which con- 
nect with a network of similar filaments in the 
cytoplasm.’ The cell membrane covering the 
microvilli is duplicated.® 

The nucleus of biliary epithelial cells is round 
or oval’ or irregular in shape* and occupies the 
central® or basal half of the cell.® A small, irregu- 
lar nucleolus is located eccentrically*}* and _ is 
rarely prominent.® 

Disagreement exists on the number of mito- 
chondria in these cells. Some have seen only few,* 
others no more than 5-10 per cell.? We have noted 
some cells with a more abundant complement of 
these organelles,® though they are far less numer- 
ous than in parenchymal liver cells. The mitochon- 
dria of biliary epithelial cells differ from those of 
liver cells by their smaller size and by a different 
arrangement of their cristae mitochondriales.® 

Rough-surfaced vesicles of the endoplasmic re- 
ticulum and free cytoplasmic RNP granules are 
scanty.*»7® Agranular reticulum is fairly abun- 
dant.® 

The Golgi complex may or may not be promi- 
nent and is located on the lumen side of nuclei.*: ® 

Microbodies, probably lipid-containing, were 
noted occasionally.*: 

Where cells adjoin in rats and dogs their borders 
were said to be straight.* Others noted interdigita- 
tions occasionally.2 We have noted this mode of 
interlocking of the cells in dogs, rabbits and rats 
and in human materials.® Where adjacent cells 
abut on the lumen, a focal thickening of cell mem- 
branes was noted and designated a terminal bar.° 
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We have initially also noted these densities and 
we referred to them as desmosomes.® We have 
later described two distinct entities as forming 
the attachment zones of adjacent biliary epithelial 
cells. Those proximal to the lumen, probably cor- 
responding to Grisham and Hartroft’s terminal 
bars,’ consisting of a cytoplasmic density of irreg- 
ular shape extending into the cytoplasm on either 
side of the structure, we designated as attach- 
ment plates. Those distal to this structure, consist- 
ing of a reduplicated cell membrane with a sur- 
rounding semicircular cytoplasmic condensation, 
we designated as desmosomes.* 

The anti-luminal border of biliary epithelial cells 
is bounded by a more or less straight cell mem- 
brane, Beyond this lies a clear zone, separating 
the cell from a basement membrane which is 
usually simple but may be branching.*: 7 ® 

These findings are summarized in schematic 
fashion in Diagram IA. 


Differential Staining Characteristics 


We have stated previously that phosphotungstic 
acid staining accentuates the limiting membrane 
of biliary epithelial cells where these face a ductu- 
lar or preductular lumen. All other cell membranes 
retain their normal staining intensity which is due 
to impregnation with the osmium tetroxide fixa- 
tive. Connective tissue fibrils as well as lipid- 
containing bodies.in ductular cells are also accen- 
tuated by the PTA stain. Uranyl acetate staining 
accentuates lateral cell walls rather more than it 
does the surfaces facing lumina. This stain, as 
well as lead hydroxide, accentuates the staining 
of ribose-nucleoprotein (RNP) granules in the 
cytoplasm. — 


Ductular Alterations after Ligation of the 
Common Bile Duct 


Taking advantage of the staining properties of 
phosphotungstic acid, we have previously described 
the alterations of the lumina of bile ductules and 
preductules and of their lining.8 These can be 
summarized as follows: Ductular dilatation was 
evidenced by a widening of the lumina and by a 
reduction in the number of microvilli lining them. 
Some residual microvilli become distended by 
edema fluid. Luminal outpouchings form recesses 
which indent the cytoplasm of the lining biliary 
epithelial cells. The number of intercalated cells 
(those which fail to reach a lumen in a given two- 
dimensional plane of sectioning) increases. Bile 
preductules are increased in number, but dilatation 
of these channels could not be proven. Saccula- 
tions of preductules project into the cytoplasm of 
adjacent biliary epithelial cells. Sections through 
such outpouchings may fail to reveal a connection 
with the lumen and produce the image of an intra- 
cellular bile channel provided with microvilli. 

We shall reiterate some of these findings in the 
following analysis of the results of our study and 
add to them new observations where appropriate. 
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Figs. 1 to 4.—Legends on opposite page. 
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Fig. 5.—Cross-section of proliferated preductule. The luminal lining consists of three cells. An intercalated cell fails to reach 
the lumen in this plane of section. This cell cannot be identified in the absence of a view of its nucleus or organelles. The 
roughly circular shape of the channel is disturbed by the presence of a knuckle projecting in the right upper corner. Such a 
picture, interpreted as evidence of branching, is seen frequently in proliferated biliary pathways. The entire structure is 
surrounded by a continuous basement membrane. Around this are connective tissue fibrils seen mostly in cross-section since 
their course is probably parallel to that of the long axis of the channel. Where seen in longitudinal section the fibrils are 
short. In the left upper corner of the picture is a cross-section of a biliary channel surrounded by a basement membrane 


devoid of both a lumen and nuclei. Such a structure would be unrecognizable as a biliary channel in the light microscope. 
PTA stain, < 14,100. For key to abbreviations, see Diagrams IA and IB (page 1224). 


RESULTS of carbon tetrachloride (Experiment II) are in 


The alterations of biliary epithelial cells within | most respects identical. They will be described 


14 days after ligation of the common bile duct together and only specific differences will be. 
(Experiment I) and after prolonged administration pointed out. 


Fig. 1.—Ductular cell reaction. A large bile duct in the lower centre of the picture is surrounded by loose, edematous 
connective tissue. In the zone between it and the lobule (upper right corner) is a mass of proliferated bile ductules surrounded 
by cells which can only be classified as inflammatory or undifferentiated ‘‘oval’’. Hematoxylin and eosin stain, xX 180. Fig. 2.— 
Ductular cell reaction. A portal triad, bile duct, large portal vein and small artery surrounded by connective tissue. Prolifer- 
ated bile ductules are present particularly in the right lower corner. PASM stain, x 306. Fig. 3.—Ductular proliferation. Com- 
plex, branching bile ductules in cross-section. The Rimina are lined by a single layer of cells, whose nuclei differ in shape and 
appearance from parenchymal liver cells. (One such cell is seen in upper centre of picture.) Each ductule is surrounded by 
an argentophilic envelope. PASM stain, xX 707. Fig. 4.—Ductular cell reaction. The two ductules are lined by palisaded cells. 
The nuclei lying closest to the limiting membrane are interpreted as belonging to intercalated cells. Some nuclei are indented 
or lobed and may Seeone to exogenous cells. The impression of hyperplasia may be partly the result of tangential section- 
ing. Note tags of the limiting membrane (which consists of the basement membrane plus the surrounding fibrils) which project 


between some lining cells. This represents more than mere branching of the basement membrane since the connective tissue 
fibres participate in this. PASM stain, x 790. 
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Examination in the light microscope of conven- 
tional hematoxylin and eosin-stained sections shows 
an accumulation of inflammatory cells around pro- 
liferated bile ductules and the presence of so-called 
oval cells (Figs. 1 and 6). Thin sections stained 
with . periodic-acid—silver-methenamine allow a 
clearer visualization of the ductular lumina and to 
some extent of the lining cells (Figs. 2, 3 and 4). 
Each ductule is surrounded by a densely argento- 
philic membrane which, upon correlation with the 
electron microscopic picture, consists of the base- 
ment membrane together with the surrounding 
extracellular connective tissue fibrils. Occasionally 
branches of the connective tissue envelope project 
towards the lumen between adjacent biliary epi- 
thelial cells (Fig. 4). This finding will be later re- 
lated to electron microscopic observations. 

Hyperplasia of biliary epithelial cells can be 


deduced from the appearance of palisaded nuclei 
Fig. 6.—Cross-section of preductule. A lumen can be seen 


in tip wager Berni, ct die Proms, eal & oasem comes — SuTounding & hunen (Fig. ¢). Some of the aoe 
out ECC 12. . sucuaed ale Summer of fe 
erate, SEU eee a i eit et ord te ae eke 
sta saan EX ack Uh Geeae Se. cells cannot be assessed in the light microscope. 


Fig. 7.—Longitudinal section of proliferated bile ductule (Experiment I). Note large edematous and fused microvilli pro- 
jecting into the lumen, Many occupy an entire cell surface. Their hyaloplasm is paler than that of the surrounding cytoplasm 
and is devoid of organelles. At the extreme right centre of the micrograph is an apparently ruptured edematous microvillus. 
A luminal recess, which indents the cytoplasm of a biliary epithelial cell, is provided with an adequate number of appar- 
ently normal-sized microvilli. There is no evidence of inspissation of bile in the lumen. Lead hydroxide stain, xX 9240. For 
key to abbreviations, see Diagrams IA and IB (page 1224). 
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Electron Microscopic Observations 


In their overall morphology, proliferated biliary 
epithelial cells differ from their normal counter- 
parts by their complex branching processes (Fig. 
8). Since these intertwine and interlock with those 
of neighbouring cells, their connection with the main 
perikaryonic cytoplasmic mass is not always ap- 
parent in a given plane of section. The increase of 
intercalated cells (Fig. 5) (cells which fail to reach 
a lumen in a given plane of section) is not only due 
to hyperplasia of biliary epithelial cells but can be, 
at least in part, accounted for by these cell pro- 
cesses which are frequently sectioned in areas re- 
mote from the parent cell body. Intercalated cells 
cannot always be clearly distinguished from exo- 
genous mesenchymal cells which penetrated the 
basement membrane barrier. 


The lateral cell walls normally interlock in some 
areas, Projections of one cell fit into correspond- 
ingly-shaped recesses of its neighbour (Fig. 5). In 
other areas, adjacent cell membranes follow a 
parallel, more or less tortuous course (Figs. 11, 12, 
18, 14, 15 and 17). Microvilli are normally present 
on lateral cell surfaces where these face a pre- 
ductular lumen. Proliferated biliary epithelial cells 
often possess projections and recesses on lateral cell 
walls which fail to interlock with corresponding 
structures of adjacent cells. These structures differ 
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_ Fig. 8.—Cross-section of proliferated bile ductule (Experiment II). The lumen is not,markedly dilated. Some microvilli show 
evidence of early edema. The area outlined by unmarked arrows is delineated by a pair of parallel cell membranes which are 
in part submerged in the condensation of attachment plates. This represents a tongue of cytoplasm which has insinuated itself 
between the cel] bordering the lower edge of the micrograph and the lumen. Note the rather large, somewhat bizarre mito- 
chondria in the latter cell. Uranyl acetate stain, x 43,200. For key to abbreviations, see Diagrams IA and IB (page 1224). 





from microvilli which face lumina, since their 
covering membranes are not accentuated by the 
phosphotungstic acid stain. 


Attachment Zones of Biliary Epithelial Cells 


The cohesion of biliary epithelial cells is de- 
pendent upon attachment zones which are normally 
located near ductular lumina. Two types of these 
are recognized. Attachment plates are irregular 
cytoplasmic densities of opposing cell surfaces 
extending for a short distance from the lumen 
towards the base of the cells. Desmosomes which 
are located some distance beyond attachment 
plates are short segments of cell membranes which 
are reduplicated at this point and which are sur- 
rounded by an intense, roughly semicircular zone 
of cytoplasmic condensation on either side of the 
cell membrane. This electron opacity is, at least 
in-part, due to a sheaf of converging intracyto- 
plasmic filaments, 

The attachment plates become increasingly 
prominent in proliferated cells (Figs. 8, 11, 13 and 
14) and they are found in many locations remote 
from lumina (Fig. 11). Cell membranes are often 
deeply buried within the zones of condensation so 
that they may be difficult to trace. Such zones of 
condensation may then be found within the cyto- 
plasm of cells apparently in locations remote from 
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Fig. 9.—Lumen of proliferated bile ductule (Experiment II). At the lower margin lies the edge of distorted luminal 
borders of two biliary epithelial cells whose microvilli are stunted. In the lumen is a cross-section of four adjacent edematous 
microvilli surrounding an area interpreted as also representing lumen. Both the outer and inner limiting membranes of this 
body are double (unlabelled arrows). This tetracollicular structure is representative of the bizarre microvillous edema in this 
experiment. PTA stain, X 58,520. For key to abbreviations, see Diagrams IA and IB (page 1224). 


cell membranes (Figs. 8 and 10), though we 
assume that these would be found in a different 
plane of sectioning. Desmosomes are markedly in- 
creased in number and they are often found in 
areas remote from lumina (Figs. 11, 12 and 14). 


The Microvilli of Biliary Epithelial Cells 


Slight variations in size and shape of microvilli 
facing ductular lumina occur normally. In both 
biliary obstruction and in carbon tetrachloride 
intoxication some cells lose their microvilli com- 
pletely, though they may be present in another 
plane of sectioning. After ligation of the common 
bile duct, large edematous microvilli occasionally 
project into ductular lumina (Figs. 7 and 10). The 
configuration of these is generally regular and they 
resemble a larger edition of their normal counter- 
parts. After carbon tetrachloride administration 
edematous microvilli often assume bizarre shapes 
(Figs. 8 and 9). Altered microvilli in general are 
devoid of organelles and their hyaloplasm igs less 
electron-opaque than the adjacent cytoplasm. 
Occasional vacuoles are found within their matrix, 
imparting to them a Swiss-cheese appearance 
(Figs. 8 and 10). The cell membranes covering 


pathologically altered microvilli retain their twin- 
layered structure (Fig. 9). 


Alterations of the Internal Organization of 
Biliary Epithelial Cells 


(i) Changes of the hyaloplasm. Low-power ob- 
servation of proliferated biliary epithelial cells re- 
veals the presence of occasional cells whose over- 
all electron opacity is greater than average (Fig. 
13). The entire cytoplasmic matrix including that 
of the microvilli participates in this change. This 
alteration cannot be entirely accounted for by an 
increase in intracellular fibrils and RNP granules 
and must therefore be attributed to an increased 
density of the hyaloplasm. Such cells often possess 
fewer organelles than other “pale” cells. 

(ii) The nuclei of proliferated biliary epithelial 
cells are often more markedly indented and con- 
voluted than normal. The rather high nuclear/cyto- 
plasmic ratio in our material, in comparison with 
the size of nuclei in biliary epithelial cells described 
by others, is attributable to the addition of sucrose 
to our osmic acid fixative, 

(iii) Mitochondria of biliary epithelial cells do 
not appear to be increased in number. Occasional 
cells contain mitochondria more closely approxi- 





~~ 


Connd. 
Dec. 2 i961, on 85 


CARRUTHERS AND STEINER: FINE STRUCTURE OF BILE DucruLes 123] 


saginer ty 


ss 


46 ie i 


ru 10. —Edematous microvillus (Experiment I). It resembles in general configuration a larger ans of its normal counter- 
part he hyaloplasm contains a few scattered unattached RNP granules and two distended smooth-surfaced vesicles. A zone 
of cytoplasmic condensation at the base of the microvillus may represent a section through the periphery of an adjacent attach- 
ment plate. Uranyl acetate stain, X 36,340. For key to abbreviations, see Diagrams IA ‘and IB (page 1224). 


Fig. 11.—At the point of meeting of four biliary epithelial cells are seen eight desmosomes and two attachment silt This 
represents a marked increase of such structures. A small portion of the ductular lumen is seen in the left upper corner of the 
micrograph. A portion of the right half of this picture is seen at higher magnification in Fig. 12. Uranyl acetate stain, x 49,020. 


For key to abbreviations, see Diagrams IA and IB (page 1224). 


mating in size those of parenchymal liver cells 
(Figs. 138 and 14). Insufficient numbers of such 
cells have been seen to justify the conclusion that 
intermediate type cells (bearing some features of 
both biliary epithelial cells and parenchymal liver 
cells) exist, Occasional mitochondria in proliferated 
biliary epithelial cells are distorted and of unusual 
shape. No changes were noted in the distribution 
and size of the Golgi zones. 

(iv) Smooth-surfaced vesicles of the endoplasmic 
reticulum (the agranular reticulum) are not in- 
creased in number. Occasional ones are found 


within edematous microvilli (Figs. 8 and 10). 
Some undergo marked distension and form large 
vacuoles within the cytoplasm which may indent 
the nucleus (Fig. 16), They are distinguished from 
“intracellular” biliary channels since the staining 
of the lining membrane of the vacuoles is not ac- 
centuated with the phosphotungstic-acid stain. 

(v) Rough-surfaced vesicles of the endoplasmic 
reticulum are markedly increased in number (Fig. 
15). The cisternae often surround and hug closely 
mitochondria, and their lumina may be slightly 
distended by a faintly electron-opaque material. 
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Fig. 12. —This is a higher magnification of part of Fig. 11. Note the og cy oulaeaie filaments extending from the desmo- 
somes (unmarked arrows) into the hyaloplasm of the cell. Uranyl acetate stain, x 68,400. For key to abbreviations, see Dia- 


grams IA and IB (page 1224). 


Unlike the parallel arrays of the cisternae in paren- 
chymal liver cells, the profiles in biliary epithelial 
cells lack any sort of polarization. 

(vi) Free cytoplasmic RNP granules become 
extremely prominent (Figs. 13 and 15), so much 
so that they often impart to the hyaloplasm of cells 
an extremely granular appearance. 

(vii) Fine intracytoplasmic filaments are found 
in large numbers scattered randomly throughout 
the cytoplasm (Fig. 17) as well as emanating 


directly from the desmosomal densities (Figs. 11, 
12 and 13). 

(viii) Microbodies are found scattered randomly 
through the cytoplasm, Some of these are provided 
with a limiting membrane (Fig. 14); others re- 
semble more closely some of the irregularly shaped 
lipid bodies of parenchymal liver cells. The latter 
are devoid of a limiting membrane. 

The above changes are summarized schematically 
in Diagram IB. 


Fig. 13.—A bile ductular lumen (right upper margin) is separated from a preductular lumen by two tongues of cytoplasm. 


Three cells line this latter channel. The first (Ci), a dark cell, 


shows the marked condensation of the hyaloplasm in contrast 


to the rather pale hyaloplasm of the cell labelled Ce. The microvilli arising from these two cells correspond in density of their 
hyaloplasm to that of their parent cells. Note intracytoplasmic filaments in the hyaloplasm of the central unmarked cell arising 


mainly from the desmosomal areas. “Lead hydroxide stain, xX 49,020. 


1224). 


For key to abbreviations, see Diagrams IA and 1D (page 
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DISCUSSION 


The ductular reaction defined as a proliferation 
of bile ductules with an accumulation of inflam- 
matory cells’ is largely a non-specific response to 
injury. We have examined this response during the 
first 14 days after ligation of the common bile duct 
in rabbits and rats and after prolonged carbon 
tetrachloride administration in rats. 


The light microscopic picture is confusing, since 
identification of cells is made difficult by the large 
accumulation of cellular elements in portal and 
periportal areas. Grisham and Hartroft® have 
elucidated one aspect of this reaction by identify- 
ing the so-called “oval” cells as biliary epithelial 
cells, Thin sections stained with periodic-acid— 
silver-methenamine allow a clearer visualization 
of ductular lumina and to some extent of ductular 
lining cells and of the immediately surrounding 
connective tissue envelope. Reliance must be 
placed upon electron microscopic studies for the 
elucidation of the details of the response of biliary 
epithelial cells to injury. 

Biliary epithelial cells undergo both hyperplasia 
and hypertrophy. The former is evidenced by the 
presence of large numbers of ductular cells and 
ipso facto of ductular and preductular lumina in 


Fig. 14.—Two adjacent biliary epithelial cells abut on a ductular lumen. 
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An attachment plate and six desmosomes (unmarked 


: ote the rather large mitochondria which are reminiscent of those of parenchymal liver 
cells. Uranyl acetate stain, xX 30,020. For key to abbreviations, see Diagrams IA and IB (page 1224). 


portal and periportal areas, The presence of many 
intercalated cells also serves as evidence of pro- 
liferative activity. Since biliary epithelial cells 
assume a more complex branching shape than 
normally, it is reasonable to accept this as evidence 
of an increase of overall cell size, i.e, hypertrophy. 

Attachment plates and desmosomes in other loca- 
tions are thought to be responsible for the mainten- 
ance of cell cohesion. Both these structures increase 
markedly in number in proliferated bile ductules. 
This change cannot be attributed to a rise in 
intraluminal pressure, since a similar change occurs 
after carbon tetrachloride administration. It can be 
at present interpreted only as evidence of a general 
proliferative activity of cells and as a possible re- 
sponse to the need for maintaining cohesion 
between thin and probably labile cell processes. 
That such need may exist is made apparent by the 
observation of numerous cell membrane processes 
and indentations which fail to interlock in the 
normal manner. 

The reduction of microvilli on surfaces of biliary 
epithelial cells facing ductular lumina may be 
explained as evidence of a mechanical process of 
unfolding of the cell surface under the influence 
of a raised intraluminal pressure. Observations of 
a similar change in rats receiving carbon tetra- 
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Fig. 15.—Portions of four biliary epithelial cells are seen in this micrograph. The cell in the left half of the picture shows 
an ele Rareke but not polarized endoplasmic reticulum with numerous RNP granules attached to the outer surface of the mem- 
branes. The desmosome seen in the right upper corner shows no fibrils projecting into the cytoplasm in this plane of section. 
Uranyl acetate, x 50,160. For key to abbreviations, see Diagrams IA and IB (page 1224). 


chloride, however, suggest that another process 
may be responsible for this alteration. It is possible 
that maintenance of microvillous borders is an 
active energy-consuming process which cells sub- 
jected to injury are unable to maintain. 

It has been suggested that biliary epithelial cells 
may determine the final water and electrolyte con- 
tent of hepatic bile.* The presence of microvillous 
edema and of intracellular vacuoles suggests that 
water metabolism of these cells is disturbed, though 
it is not clear whether this is the result of passive 
retention or active reabsorption of water from the 
lumen or possibly of faulty distribution of water 
normally present in biliary epithelial cells. 


The most striking change of the cytoarchitecture 
of biliary epithelial cells is an increase of rough- 
surfaced vesicles of the endoplasmic reticulum. 
This corresponds with the increased basophilia of 
proliferated biliary epithelial cells observed in the 
light microscope and may be taken as evidence 
of increased production of proteins, The signifi- 
cance of this change is at present not apparent. One 
may speculate that such macromolecules are in- 
tended for internal consumption in an actively 
proliferating cell population. 


SUMMARY 


The behaviour of biliary epithelial cells in prolifer- 
ated penultimate branches of the biliary tree was 
studied during the first 14 days after ligation of the 
common bile duct of rabbits and rats and after pro- 
longed administration of carbon tetrachloride in rats. 
Hyperplasia of the cells is evidenced in the light 
microscope by a tendency of these cells to palisade. In 
the electron microscope the presence of many cells 
which fail to reach the lumen in a given plane of 
section is also regarded as evidence of proliferative 
activity. In addition, such intercalated cells result from 
excessive branching of the cytoplasm of some biliary 
epithelial cells. This latter change is interpreted as 
evidence of hypertrophy. 


Alterations of the internal architecture of biliary 
epithelial cells consist of an increase of rough-surfaced 
components of the endoplasmic reticulum and of fine 
cytoplasmic filaments. The former is seen as evidence 
of increased protein production; the significance of the 
latter change is not clear. Edema of microvilli is a 
striking alteration which differs in the two experi- 
mental series. After ligation of the common bile duct, 
the edematous villi resemble larger editions of their 
normal counterparts. After carbon tetrachloride ad- 
ministration, the villi assume a more bizarre shape. 








* 


ae 


Ss 


Canad. M. A. J 


£207 e 1961. vol. 85 CARRUTHERS AND STEINER: FINE STRUCTURE OF BILE DUCTULES 


Fig. 16.—This electron micrograph shows two adjacent biliary channels, each of which is separated from their common con- 
nective tissue envelope by a delicate basement membrane (unmarked arrows). Two lumina are present at the extreme right 
margin of the picture. A large vacuole occupies a maior portion of a cell whose nucleus is indented by another smaller vacuole. 
PTA stain, X 12,900. For key to abbreviations, see Diagrams IA and IB (page 1224). 


This change, as well as the formation of intracellular cells. The increase in the number of attachment zones 
vacuoles, is interpreted as evidence of disturbed water may be related to the increased need for cohesion be- 
distribution and/or metabolism of biliary epithelial tween proliferated labile cells. 


Fig. 17.—Two adjacent biliary epithelial cells are seen. In both intracytoplasmic filaments are discernible in areas fairly 
remote from desmosomes. An “intracellular’’ channel provided with microvilli is interpreted as being a cross-section of an out- 
pouching of a preductule. The main lumen of this channel presumably lies at another plane of section. Uranyl acetate stain, 
xX 51,300. For key to abbreviations, see Diagrams IA and IB (page 1224). 












































































































































1236 McCrepiez AND INCH: 


ADDENDUM: 


Since this paper was prepared for publication, a paper 
entitled “Liver cell regeneration due to biliary obstruction: 
Autoradiographic, bacteriologic and histologic studies” ap- 
peared (MacDonald, R.A. and Pechet, G.: Arch. Path, 
72: 133, 1961). Evidence was produced that biliary epi- 
thelial cells show regenerative and proliferative activity 
virtue of an increased DNA turnover of their nuclei which 
take up larger than normal quantities of tritiated thymidine. 


The authors wish to thank Dean J. D. Hamilton for his 
encouragement and Professor H. J. Barrie for helpful advice 
and constructive criticism. Thanks are also due Misses B. 
Lambert and B. Main and Messrs. G. Doornewaard and G. 
Thomas for technical assistance. 


CHEMOTHERAPY OF CANCER 
IN SURGICAL PATIENTS* 


J. A. McCREDIE, M.B., M.Ch., F.R.C.S. 

(E. & Edin.), F.R.C.S.[C], F.A.C.S.7 

and W. R. INCH, B.Sc., Ph.D., A. Inst. P.,+ 
London, Ont. 


SurcERY and radiotherapy continue to be the estab- 
lished methods of treating malignant tumours. 
Recent refinements in surgical technique and the 
development of high energy radiotherapy have 
improved the results of treatment. Chemotherapy 
remains largely in the developmental stage but is of 
value for the palliative treatment of some forms 
of leukemia and Hodgkin’s disease. It is also being 
used at the time of operation for carcinoma and 
sarcoma in an attempt to decrease the number of 
recurrences and for palliation of locally advanced 
and widely disseminated growths. 


The most comman chemicals used in surgical 
patients can be grouped as follows: 


1. Alkylating agents—Examples are mechlor- 
ethamine (nitrogen mustard, HN,, Mustargen) and 
triethylene thiophosphoramide (ThioTEPA). Their 
anticancer properties were generally stated to be 


due to the ethyleneimine radical (—N_—CH,_CH,) 


interfering with deoxyribonucleic acid (DNA) 
formation within the nucleus; however, it is now 
considered to be the result of impairment of protein 
synthesis within both the nucleus and the cyto- 
plasm.1 The biological half-life of the alkylating 
agents varies greatly; nitrogen mustard is fixed in 
the tissues within minutes after injection whereas 
ThioTEPA may remain active for several hours. 
They do not affect malignant tissue preferentially, 
but act on all rapidly dividing cells, so that the 
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systemic venous dose is limited by the secondary 
effects of leukopenia, nausea, vomiting, lethargy 
and loss of hair, ThioTEPA, however, given into 
a systemic vein causes less nausea and vomiting 
than nitrogen mustard by the same route. An at- 
tempt has been made to increase the specificity of 
action of nitrogen mustard by chemical combina- 
tion with a phosphamide producing the inert sub- 
stance cyclophosphamide (Procytox), The active 
radical is then liberated in cells containing phospha- 
midases which are in high concentration in the 
cytoplasm of carcinoma cells and the grey matter 
of the central nervous system.” 

2. Antimetabolites—Examples of these agents 
are amethopterin (Methotrexate) and the uracil 
analogue (5-fluorouracil, 5-FU). These chemicals 
differ in molecular structure from their normal 
counterparts in cells but have similar biochemical 
properties, Therefore, they compete with normal 
cellular materials for substrate, produce abnormal 
metabolites, inactive enzymes and block essen- 
tial metabolic pathways. Their greatest effect is 
on rapidly dividing cells; however, in certain cases 
they act preferentially on malignant tissues, Toxic 
signs frequently produced by Methotrexate and 
5-fluorouracil are diarrhea, ulceration of the mouth 
and throat and leukopenia. 

3. Miscellaneous _chemicals.—Various _ agents 
have been applied to sites of cancer cell contam- 
ination, as in operative incisions, the lumen of the 
gut and bladder, and the peritoneal and pleural 
cavities in an attempt to prevent local recurrences. 
Formalin has been used to coagulate plasma pro- 
teins, perchloride of mercury and a brand of 
monoxychlorosene (Clorpactin XCB) to act as 
oxidizing agents, and alkylating chemicals (nitro- 
gen mustard and ThioTEPA) to inhibit mitoses. 
A number of chemicals whose actions are not fully 
understood, such as actinomycin D and vitamin 
B,., have been given for the treatment of solid 
tumours. 


4. Hormones, radioactive isotopes and immuno- 
logical substances.—Administration of estrogens or 
androgens causes at least temporary improvement 
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in some patients with cancer of the breast and 
prostate, while corticosteroids produce useful pal- 
liation in a variety of tumours. Thyroid hormone, 
thyroid-stimulating hormone » and « radioactive 
iodine (I'*!) may be given to patients with func- 
tioning carcinoma of the thyroid. Radioactive gold 
(Au?®8) and phosphorus (P®?) have mainly been 
used for intracavitary radiation in surgical pa- 
tients. Properdin has been given in an attempt to 
increase the resistance of the patient, and antisera 
have been prepared to inhibit malignant cells. 
These treatments will not be discussed in this 
paper. 


CHEMICALS UsEp IN CONJUNCTION WITH 
OPERATION 


Cancer cells have been found in the operative in- 
cisions of one out of four patients because of local 
spread of the tumour, division of lymphatics or blood 
vessels containing cells, or the taking of a biopsy.* 
Chemicals have therefore been applied to operative 
wounds in an attempt to destroy these cells and de- 
crease the number of recurrences. Handley* used 
perchloride of mercury (1 in 2000) in the incision 
following radical mastectomy, and recently nitrogen 
mustard, triethylene thiophosphoramide (Thio- 
TEPA) and monoxychlorosene (Clorpactin XCB) 
have been used in many sites, The commonest 
cause of recurrence at the site of the wound is ex- 
tension of growth from established malignant tis- 
sue so that in most patients the irrigation of oper- 
ation wounds with chemicals cannot be expected 
to decrease the number of local implants, If re- 
currences were frequently seen in the absence of 
advanced disease, then implantation of cancer cells 
at the time of operation would be important and 
the topical application of anticancer drugs might 
be of value. Auchincloss® found that, in 152 pa- 
tients who had radical mastectomy performed for 
carcinoma of the breast, 22 developed tumours at 
the operative site; all of these already had ad- 
vanced disease at the time of diagnosis of the local 
recurrence, The action of chemicals on normal tis- 
sues should be considered in addition to their 
effect on malignant cells, since it has been found 
in animals that they may increase tumour “takes” 


and impair wound healing. The number of tu- 


mours was increased in mice when incisions were 
irrigated with formaldehyde solution (0.05% to 
0.1% ) 1 to 24 hours before inoculation of tumour 
cells, but decreased when the chemical was ap- 
plied up to 24 hours after the cells.6 Wound heal- 
ing was impaired in rats when subcutaneous 
pockets were irrigated with monoxychlorosene 
(Clorpactin XCB), 2 g./100 ml. saline, one hour 
after injection of Walker-256 tumour cells.’ This 
concentration caused a significant reduction in the 
number of tumours at the operative site, but a 
more dilute solution, 0.5 g./100 ml., which did 
not impair healing, had no effect on tumour “takes”. 
It was also found that nitrogen mustard, 1 mg./100 
ml. saline, caused a reduction in the number of 
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tumours without interfering with healing. Before 
clinical application of these results, experiments 
should be performed using an isologous tumour 
system and following the removal of an established 
tumour. Implantation metastases have been seen 
at the site of insertion of sutures both in the ex- 
perimental animal and in patients. Haverback 
and Smith® pulled sutures through solid mouse 
tumours and then through subcutaneous tissues 
and found implanted growths in half of the ani- 
mals. Fewer animals developed implants when 
chemicals, such as picric acid, were applied to 
the sutures. In 1907, Ryall® observed that tumours 
frequently occurred in patients at the sites of in- 
sertion of both sutures and drainage tubes, and rec- 
ommended irrigation of operation wounds with a 
formalin solution (1%). Although there has been 
recent enthusiasm for local chemotherapy, proper 
selection of patients, good surgical technique and 
radiotherapy are the principal means of prevent- 
ing wound recurrences. Available evidence sug- 
gests that the local application of chemicals is 
probably seldom of value and may even encourage 
growth of malignant tissue and impair wound heal- 
ing. 

Engell demonstrated malignant cells in the 
blood stream of one-third of patients with early 
growths and in one-half of those with advanced 
disease.!° They were found more frequently when 
growths were anaplastic, but their number was 
not increased by handling the tumour. He con- 
cluded that their presence was probably not im- 
portant, since many patients survived without re- 
currence even though cells had been found in the 
blood at the time of operation.1 Others have 
found that manipulation does increase circulating 
cells and concluded that their passage into the 
blood is important.!* Cole suggested that chemo- 
therapeutic agents might be more effective against 
cancer cells in the blood, and against small met- 
astases than against large established tumours. He 
found that the number of recurrences was re- 
duced in patients with cancer of the breast who 
had been given nitrogen mustard, 0.2 mg./kg. body 
weight, into a systemic vein at the time of opera- 
tion and 0.1 mg./kg. on each of the following two 
days.1* Preliminary results of the combined study 
sponsored by the U.S, National Cancer Institute 
suggest that metastases from a number of tumours 
are reduced when ThioTEPA and 5-fluorouracil 
are given, Further observation of these patients 
is required, since the drugs may have postponed 
the time of appearance of the tumours and not 
effected a cure. The results of the U.S. Veterans 
Administration Co-operative Study showed that the 
use of nitrogen mustard at the time of surgery for 
bronchogenic carcinoma and ThioTEPA for gas- 
trointestinal cancer increased both the mortality 
and morbidity; the effect on metastases was not 
known.'! Nitrogen mustard has been injected into 
the portal venous system of patients at the time 
of operation because there is a high incidence of 
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cells in the portal blood in patients with growths 
in the colon and rectum." In addition, the number 
of hepatic tumours in the rat was reduced when 
the drug was given intraportally after injection of 
Walker tumour cells by the same route.’® The 
blood supply to established hepatic metastases is 
from the hepatic artery, so there is no justification 
for intraportal injections to patients with large 
tumours in the liver, It would appear that the use 
of chemicals as an adjunct to surgery in an attempt 
to decrease the number of metastases should be 
further investigated. Unfortunately the drugs now 
available increase morbidity and should not be 
generally used until further results of the clinical 
investigations now being undertaken are known. 
Cells desquamated from the ulcerated surface 
of malignant tumours may travel to and implant 
at distant sites, In the gastrointestinal tract met- 
astases may develop on damaged mucosa; in can- 
cer of the colon they may grow on the surface of 
an internal hemorrhoid, in an anal fistula, on the 
pecten line in the anal canal and at the intestinal 
suture line following resection. In 1938 Morgan‘? 
described a patient with recurrence at the suture 
line after anterior resection for carcinoma of the 
rectum, and he showed later that there was a 
10% incidence of metastases at this site.1* He 
used perchloride of mercury (1 in 500) to prevent 
viable cancer cells being carried into the wall 
of the gut, Recently Clorpactin XCB, 0.5 g./100 
ml, saline, and nitrogen mustard, 2 mg./100 ml. 
saline, have been placed in the gut without com- 
plications, but the effect on metastases is not 
known, Vink! found in the rabbit that steriliza- 
tion of the colon with antibiotics increased the 
number of suture line metastases; this has been 
confirmed by Cohn and Atik.*° However, in pa- 
tients, the advantages of resecting sterile large 
bowel are more important than the possible increase 
in metastases. at the suture line. The insertion of 
chemicals into the lumen of the gut at the time 
of operation is a rational procedure because met- 
astases develop from cells carried into the intest- 
inal wall on sutures, but the results of adequately 
controlled clinical trials are not known. 
Malignant cells are present in the peritoneal 
cavity in one-quarter of patients who are having 
“attempted-curative” operations performed for ab- 
dominal cancer and in one-half of those with ad- 
vanced disease.*! Most of the cells do not develop 
into metastases; however, a few implant and grow, 
especially on the gut, ovary and omentum, and at 
the site of insertion of sutures and drainage tubes. 
Nitrogen mustard, ThioTEPA, and Clorpactin XCB, 
0.5 g./100 ml. saline, have been inserted into the 
abdomen in an attempt to decrease the number 
of peritoneal metastases but their effectiveness has 
not been established, Drugs placed in the peri- 
toneal cavity may act on normal tissues and en- 
hance tumour growth, impair wound healing, pro- 
duce intestinal adhesions and cause systemic 
toxicity. Administration of ‘Clorpactin XCB, 0.5 
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g./100 ml. saline, into the peritoneal cavity of 
rabbits, after division and re-anastomosis of bowel 
containing cells of the Brown-Pearce tumour, 
caused an increase in both “takes” and growth of 
peritoneal tumours.”° We have found that instilla- 
tion of nitrogen mustard, 0.3 mg./kg. body weight 
at a concentration of 2.5 mg./100 ml. saline, into 
the peritoneal cavity of patients at the time of 
operation for abdominal cancer did not cause im- 
pairment of wound healing, intestinal adhesions, 
paralytic ileus, leukopenia or nausea and vomit- 
ing.*? It is not known, however, if this dose and 
concentration of nitrogen mustard reduced peri- 
toneal metastases. 


ARTERIAL INFUSION OF TUMOURS WITH 
CHEMOTHERAPEUTIC AGENTS 


Chemicals have been injected into the artery 
supplying a growth in order to deliver a larger 
tumeur dose than can be given by administration 
into the general circulation.** Drugs which are 
rapidly inactivated within the body, such as nitro- 
gen mustard, are most useful because their action 
is mainly confined to the tumour region, and tu- 
mours with a good blood supply are most likely 
to respond to this form of treatment, A major 
operative exposure can be avoided by passing a 
catheter through a small easily accessible artery 
into a large vessel. More of the drug can be re- 
tained in the tumour area by obstructing the vessel 
distally with an internally placed balloon or by 
extraneous pressure. When a single injection is 
given, the drug will not reach every cell because 
part of the tumour capillary bed is always con- 
tracted, In addition, the greatest effect of an alky- 
lating agent such as nitrogen mustard will be on 
those cells in an early stage of division. A larger 
and more uniform tumour dose can be given by 
using a continuous infusion syringe and a catheter 
which remains in a vessel for several days. How- 
ever, this is a more complicated procedure, and 
embolism, thrombosis, infection and local hema- 
toma have occurred, Infusion has been used most 
frequently in patients with locally advanced dis- 
ease but should be considered only when radio- 
therapy has failed. The results of treatment by 
radiation are generally superior to those following 
infusion because of the more accurate distribution 
of dose and the smaller general systemic effect. 
Radiotherapy has been given as an adjunct to in- 
fusion, but there is no evidence that the combina- 
tion is more effective than the therapeutic dose 
of either given alone. Nitrogen mustard has been 
infused before operation in an attempt to decrease 
the viability of disseminated cancer cells and to 
facilitate surgical excision by making the tumour 
smaller. It has also been injected into the inter- 
nal mammary and other arteries supplying the 
breast at the time of radical mastectomy to deliver 
a large dose to metastatic deposits in the tissues 
and lymph nodes.** Single arterial injections of 
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antimetabolites are of no greater value than their 
administration by other routes because they are 
slowly incorporated into the tissues. Sullivan? 
gave the corresponding metabolite, citrovorum fac- 
tor (folinic acid), by the general systemic route 
to overcome the toxicity of intra-arterially infused 
Methotrexate (antifolinic acid). In patients with 
tumours in the head and neck he gave Methotrex- 
ate, 50 mg./24 hours, by continuous infusion 
through a catheter in the external carotid artery, 
and citrovorum factor, 24 to 36 mg./24 hours in 
divided doses, by the intramuscular route; this 
procedure delivered a ten times greater dose, 
equivalent to a single injection of 500 mg. Metho- 
trexate. Sodium thiosulphate has been given into 
a systemic vein to prevent the general effects of 
nitrogen mustard injected intra-arterially, and 
autogenous marrow has been given to overcome 
the leukopenia induced by many drugs, It would 
appear that arterial infusion is seldom indicated 
for palliation of locally advanced disease, and 
radiotherapy is generally the better treatment. 


REGIONAL PERFUSION OF TUMOURS 


Creech et al.?* showed that a large dose of a 
drug can be delivered to a tumour by perfusing 
the area using an extracorporeal circulation, When 
a limb is perfused, the major vessels and col- 
laterals are occluded with a proximally placed 
tourniquet, and the only communication with the 
general circulation is through vessels in bone; a 
large dose, which is limited by its effect on the 
intima of the blood vessels and the small volume 
of normal tissue, can be given. At other sites there 
is considerable leakage into the general circulation 
following occlusion of the vessels supplying the 
tumour region, and a smaller dose must be used. 
The result is therefore better in a patient with a 
tumour in the limb than in the pelvis, stomach, 
breast or brain. The pulmonary circulation can be 
isolated almost as effectively as in the limb; how- 
ever, such a major procedure is not often justifi- 
able. Perfusion has been often employed to re- 
lieve symptoms in patients with locally advanced 
growths and recently at the time of excision of 
tumours, such as melanoma and fibrosarcoma, to 
prevent recurrence, Nitrogen mustard has been 
frequently used because it is rapidly fixed within 
the body, and sodium thiosulphate can be given 
into the general circulation to inactivate the drug 
which escapes from the perfusion circuit. An in- 
creased oxygen tension has been used in the extra- 
corporeal circulation because a high concentration 
in the cell enhances the effect of ionizing radia- 
tion’? and alkylating chemicals are considered to 
be radiomimetic. Kihlman*® found that a partial 
pressure up to one atmosphere did not influence 
the action of nitrogen mustard, while Krementz*® 
observed an increased effect at high pressures. 
Therefore, there is no radiobiological basis for the 
clinical use of an oxygen pressure less than one 
atmosphere. The results of giving ThioTEPA, 
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actinomycin D, 5-fluorouracil, radioactive isotopes 
(P32, Au’) and phenylalanine mustard into the 
perfusion circuit have been similar to those ob- 
tained with nitrogen mustard. Phenylalanine mus- 
tard is possibly the best drug for the treatment of 
malignant melanoma, but it is slowly inactivated 
and may cause severe leukopenia after leakage 
into the general circulation. Radiotherapy or gen- 
eral systemic chemotherapy has been given at the 
time of perfusion in an attempt to increase the 
effect on the tumour; however, as with infusion, 
there is no evidence of such an increase. Many of 
the patients with locally advanced disease who 
have been treated by perfusion would have re- 
sponded at least as well to radiotherapy alone. 
Creech found that perfusion caused objective im- 
provement in one-third of patients with advanced 
tumours; the results of its use as an adjunct to 
excision of a primary tumour are not known. 


SYSTEMIC TREATMENT OF ADVANCED DISEASE 


A number of patients with locally advanced and 
metastatic growths benefit from the administration 
of chemicals by the general systemic route; how- 
ever, a smaller dose will reach the tumour than 
after the more complicated procedures of intra- 
arterial infusion and perfusion. The alkylating 
agents, nitrogen mustard and ThioTEPA, are not 
specific in their effect but are possibly of greatest 
value in the treatment of lung carcinoma. Although 
cyclophosphamide has theoretical advantages, it 
must be given at a dose which causes leukopenia 
and frequently toxic symptoms. The antimetabo- 
lite Methotrexate produces at least temporary 
regression in a number of patients with choriocar- 
cinoma*’ but is not specific for other tumours. In 
children, actinomycin D is sometimes of benefit 
in kidney tumours, and vitamin B,, may convert 
a malignant neuroblastoma into a benign gang- 
lioneuroma.*! A combination of drugs, such as the 
alkylating agent ThioTEPA, and the antimetabo- 
lite Methotrexate, is often given in an attempt to 
produce a greater effect than a single drug. 


DISCUSSION 


Chemotherapy is of limited value in the treat- 
ment of surgical patients because few of the avail- 
able drugs are specific in their action. Biochemical 
differences between malignant and normal cells 
are relatively small and this places much of the 
present search for new agents on an empirical basis. 
A chemotherapeutic agent often causes regression 
of a transplanted tumour which is genetically 
different from the host, but there is frequently a 
poor response when an isologous tumour is treated. 
This may explain the inconsistency sometimes seen 
between the effect of an agent on an animal tumour 
and the response in patients. Choriocarcinoma may 
respond to Methotrexate because it originates from 
placental cells which differ in genetic structure 
from tissues elsewhere in the body, The maturation 
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of the embryonic neuroblastoma to a_ benign 
ganglioneuroma on treatment with vitamin B,, is 
important because a similar phenomenon may occur 
when tumours undergo spontaneous regression. 

Many chemicals have been applied to the surface 
of established growths as definitive treatment. 
Local application of deacetyl-methylcolchicine 
(Colchamine) to skin epitheliomas is of value.** 
Mohs** applied the desiccating chemical zinc 
chloride (45% paste) to the surface of epithelial 
tumours and excised 2-mm. thick layers until 
normal tissues were reached; this procedure is more 
difficult than conventional forms of treatment but 
more normal tissue is conserved. 


SUMMARY 


Although present results of chemotherapy for the 
surgical patient have been disappointing, advances have 
been made; unfortunately, claims for some drugs have 
caused confusion and obscured progress. The use of 
nitrogen mustard, 5-fluorouracil or Methotrexate as an 
adjunct to operation for cancer decreases the number 
of cancer recurrences; however, these are toxic drugs 
which increase morbidity. Chemicals should not be 
routinely used in operation wounds, the lumen of the 
gut and the peritoneal cavity, because the results of 
adequately controlled clinical studies are not known. 
Intra-arterial infusion of drugs by single or continuous 
injection produces palliation in a number of patients 
with locally advanced malignant disease. Regional per- 
fusion should probably be used only for tumours in the 
limbs because the results elsewhere do not justify such 
a major procedure. Radiotherapy, however, produces 
better results in the majority of patients than either 
infusion or perfusion. The oral and systemic administra- 
tion of drugs to patients with locally advanced and 
disseminated disease produces useful palliation in a 
number of patients. Most of the drugs are toxic at 
therapeutic doses; therefore, the general effects on the 
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patient must be considered in addition to their action 
on the tumour. 


We would like to thank Professor I. H. Smith, Director, 
London Clinic, the Ontario Cancer Foundation, and Pro- 
fessor A. D. McLachlin, Department of Surgery, University 
of Western Ontario, for their encouragement. 
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


If it is true that in this country our intellectual growth 
is not likely to suffer from lack of self-reliance, it is also 
perhaps true that we may, on the other hand, be under 
some disadvantage on account of our geographical position 
in the way of which I am now speaking. We are the centre 
for so large a a great parts of which come but little 
into contact with the world outside; we are so far removed 
from other centres of learning of a similar importance, that 
we run the risk of losing the stimulating benefit of com- 
petition with other institutions of the same kind. A uni- 
versity in Holland, or in Sweden, or Finland, to take only 
countries of Europe with a population of about the size, 
or not very much greater, than that of this province, is 
more closely and constantly in touch with the many other 
centres of learning in Europe, especially those of Germany, 
so that it is easier for them to feel themselves a paft of the 
world-wide organization of the efforts of the race for the 
promotion of medical science. We here are comparatively 
isolated; we enjoy less than they the benefit of codperation 
and association with kindred institutions, the greatest prob- 
ably in the world. It is less easy for us to keep ourselves 


familiar with the labours of others, to know how far those 
labours have cleared the way for us and how far they have 
brought into view difficulties that must be insuperable till 
improved methods can be devised. It is not enough to have 
the courage to advance against difficulties, it is also neces- 
sary to reconnoitre the ground to be covered and to know 
the dispositions and the numbers of the enemy, as well as 
those of all our allies. The more a force has to operate as 
a detached unit, the greater the disadvantage under which 
it works. Coérdination of effort, a fully equipped intelligence 
department and all the machinery for coéperation that can 
be brought together where large numbers of units are work- 
ing side by side, all these advantages the countries men- 
tioned can obtain easily, while we are less favourably placed 
for obtaining them, and there may be times when we may 
find ourselves in danger of taking a too limited, local or 
provincial outlook; times when, therefore, conscientious 
labour and gallant endeavour may spend itself in vain.— 
J. B. Leathes: Inaugural address to the Faculty of Medi- 
cine, University of Toronto, October 3, 1911. Canad. M. 
A. J., 1: 1119, 1911. 
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THE ACUTE TOXICITY OF 
ATROPINE SULFATE* 


CARL E. BOYD, M.D., C.M. 
ELDON M. BOYD, M.A., 


and 
M.D., C.M.,t 
Kingston, Ont. 


)rubIEs recently published in this Journal! demon- 
trated that repeated daily inhibition of glandular 
ecretions by large doses of atropine, produced in 
yuppies a lethal cachexia similar to that of fibro- 
ystic disease of the pancreas, Pancreatic fibrosis 
nd cyst formation were not produced, however. 
The results suggested the possibilities that fibro- 
‘ystic changes might be produced by varying the 
daily dose of atropine or by varying the species 
animal selected for study. It was decided to 
combine these two possibilities by studying the 
effect of a range of daily doses of atropine in young 
rabbits. It was further decided that the drug 
should be given by intramuscular injection, since 
it was anticipated that large daily doses would be 
used, and that daily doses should be selected as 
fractions of the single intramuscular median lethal 
dose or LD,,. 

A review of the literature provided rather limited 
information on what the LD,, of a single intra- 
muscular injection of atropine sulfate should be 
and still less data on its clinical and pathological 
effects. The first project, therefore, was to measure 
and record the syndrome of intoxication at this 
dose. The present report is an account of these 
studies. The results were not what had been antici- 
pated. They demonstrated that the initial convulsant 
reaction to lethal doses of atropine is followed 
some weeks later by a quite different delayed type 
of toxic reaction. 

Selection of the range of intramuscular doses to 
be tried was based upon published values for 
the LD,, of atropine sulfate given orally and sub- 
cutaneously, The oral LD,, has been reported, in 
mg. per kg., as 400 to 795 in mice,?* 750 in rats,” 
and 1100 in guinea pigs. The subcutaneous LD,, 
has been found to be 400 to 900 in mice,” *° 2000 
in rats,? and 108 to 125 in cats and dogs.! In rabbits, 
Spector® cites “lethal doses” as 1400 to 1500 orally 
and 250 to 700 subcutaneously. From these figures 
it was decided to begin with an intramuscular dose 
of 300 mg. per kg, and increase the dose as indi- 
cated. 


METHOD 


The experiments were performed. upon 80 young, 
male, CBL rabbits weighing 1.458 + 0.313 (mean 
+ standard deviation) kg, The animals were fed 
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Purina rabbit pellets and water ad libitum, Each 
animal was placed in a Hopkins metabolism cage 
for measurement and observation of the effects of 
atropine sulfate. The drug was given in doses of 
0, 300, 400, 500, 600, 700 and 900 mg. per kg., each 
dose level being dissolved in distilled water and 
injected intramuscularly (left gluteal muscles) in 
a volume of 1 ml. per kg. in 10 to 16 rabbits. 
Measurements were made by techniques used in 
this laboratory for studies on acute toxicity’ (see 
also below). Statistical methods used were those 
of Waugh.’ 


Immediate Convwulsive Deaths 


There were 28 deaths within 25 + 11 (mean 
+ standard deviation) minutes of the time of in- 
jection. When the dose (ordinate) was plotted 
against the per cent mortality (abscissa), the points 
were fitted best by a straight line drawn from the 
equation Y + S.E..= (270 + 6.35X) + 85, From 
this equation the LD,,, + S.E. for immediate death 
was calculated to be 588 + 85 mg. per kg. 

Within three to five minutes of injection into 
rabbits which died, their pupils were dilated and 
fixed, urination was common, and the animal was 
either excited or flaccid, Tonic-clonic convulsions 
occurred in 29 to 56% of animals a few minutes 
before death, especially in those given the higher 
doses. Most of the remaining animals exhibited 
various types of convulsive movements, Convulsions 
or convulsive movements were followed by prostra- 
tion, hypothermia, exophthalmos, and cyanosis or 
pallor. The immediate cause of death was respira- 
tory failure. At autopsy there were no significant 
findings. These animals died, therefore, from 
respiratory failure following convulsions or con- 
vulsive movements produced within a few minutes 
of administration of a lethal dose of atropine 
sulfate. 


Delayed Deaths 


Thirty-eight animals survived the immediate con- 
vulsive episodes. Of these, 10 had delayed deaths 
at 15 + 8 (mean + standard deviation) days. When 
per cent mortalities from delayed deaths were 
added to those from immediate deaths, the LD., 
+ §S.E. for total deaths was calculated to be 501 + 
127 mg. per kg, Assuming that the latter figures 
were arithmetic sums of the LD,, + S.E. for im- 
mediate and for delayed deaths, the LD,, + S.E. 
for delayed deaths was 414 + 169 mg. per kg. 

Animals which had delayed deaths had none of 
the clinical signs noted above, except for some 
mydriasis 24 hours after the administration of 
atropine. As indicated by the results presented 
in Table I, during the first day after atropine in- 
jection they had had anorexia, oligodipsia, oliguria 
and slight hypothermia, and had lost weight. These 
signs disappeared during the second and third 
days, and on the fourth day the animals appeared 
to have completely recovered. 
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TABLE I.—Errects or ATROPINE SULFATE MEASURED DURING Four Days AFTER ADMINISTRATION 
(The results are expressed as mean + standard deviation) 


Group N Day 


1 Day 2 Day 4 


Body weight: g. gain (+) or loss (—) 


Controls 
Survivors 
ie ai ae aera ia ats aly 


14 
28 
10 


+ 28 
— 66 
—- 17 





Food intake: g. 


(ONES Se ne eee ae ee, eee 
Survivors 
Delayed deaths............... edema 


14 
28 
10 


72 
34 
22 


Water intake: 


Controls 
CS Re re re ae ea 
Delayed deaths 


14 
28 
10 


153° 
84 
63 


Urine output: 


TCS Utkeiwees ncksé sew sanne ede 
Survivors 
Delayed deaths 


46 
41 
30 


+ 7 
+ 67 
+ 66. 


+ 21 
— dl 


+ 7 


+ 15 
+ 117 
+ 59 





chow /kg./24 hours 


+ 6 
+ 22 
+ ll 


84 
62 
74 


= 
a: 
= 


ml. /kg./24 hours 
+ 16 
+ 55 
+ 16 


199 + 
134 + 
248 + 


ml. /kg./24 hours 
+ 10 


+ 19 
+ 23 


67 
42 
50 


Colonic temperature: °F. 


er il sa eae ee aaibGihnia 
i ie ad ee Sahakari R es ec! 
re ee 


14 
28 
10 


103.6 
103.0 
102.7 


Signs of delayed toxicity, however, appeared be- 
tween seven and 14 days after atropine administra- 
tion. At this time the rabbits ceased growing and 
began to lose body weight, as illustrated in Fig. 1. 
Food intake, which had returned to normal on the 
second day (Table I), became markedly reduced 
(Fig. 2). Along with the anorexia there appeared 
oligodipsia and oliguria. At 14 days, gangrene 
(dry) was noticed in the digits of the left hind 
foot. All 10 of these rabbits died at night and 
postmortem decomposition was extensive at 
autopsy. 


Survivors. 

Twenty-eight rabbits survived both the im- 
mediate and the delayed effects of the drug. Their 
growth rate (Fig. 1) and food intake (Fig. 2) re- 
turned to or even exceeded control levels by the 
end of four weeks. Two rabbits developed a 
gangrenous sloughing of the phalanges of the left 
hind foot, and the left knee joint could be extended 
to only about 75 degrees. These two animals were 
observed for six months and were then killed and 
autopsied. At autopsy they were somewhat wasted 
in appearance, the stump of the left foot was 
covered with scar tissue, and there were skin lesions 
about the head, The right side of the heart was 
dilated and the muscular wall was thin. The lungs 
were pale. 

Microscopic examination of a series of sections 
of the left foot and left gastrocnemius muscle re- 
vealed that there was marked hypertrophy ‘of the 
subendothelium and complete or almost complete 
loss of the internal elastic membrane of the smaller 
arteries, A photograph of one such artery, 0.38 mm. 


+ 0.6 
+ 0. 
+ 0. 


103. 
103. 
103. 


in diameter, is shown in Fig. 3. The muscle of 
the media contained possibly more fibrous connec- 
tive tissue (saffron-staining) than normal but the 
externa was normal. 

There were large areas of degeneration of the 
gastrocnemius and other muscles of the left leg. 
Some sheaths of muscle were replaced by in- 
filtrating leukocytes, and others by fibrous tissue. 

Cardiac muscle was edematous and granular in 
appearance and the A discs did not stand out well. 
There was some alveolar edema and venule throm- 
bosis in the lungs. There was loss of epidermis in 
the skin over the face and infiltration of leuko- 
cytes into the dermis and subcutaneous tissue. 


CONTROLS SURVIVORS DELAYED 


DEATHS 
LOGY = (0:203+ 


0-0576 X) 
20-163 


JCICHT 


% GAIN IN BUCY W 


10 


Y= '2-00X-16)*3-0 


et 


21. 28 7 4 2 28 


DAYS AFTER ATROPINE 


14 


Fig. 1.—A regression analysis of per cent gain in body 


weight of controls, survivors, and animals with delayed 
deaths. 
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Yo = (82.8 - 0.486 X)* 3,00 


70 Ys 238 2 * Oy 


( (80.0 - 





1.62X * 0.0452X*) * 1.8! 


G. /KG/24 HRS. 


60 


50 


FOOD INTAKE : 


Yop * (795 - 2.93) £0.58 


40 


t 4 2) 28 
DAYS AFTER ATROPINE 


Fig. 2.—A regression analysis of food intake of controls 
(c), survivors (s) and delayed deaths (dd). 


DIscusSsION 


Convulsive deaths produced in these young 
rabbits within half an hour of the intramuscular 
injection of a lethal dose of atropine sulfate were 
similar to those which have been described in other 
species, including mice,® dogs! and man.® The dose 
required to produce convulsive death was much 
higher in rabbits (LD,, + S.E. = 588 + 85 mg. 
per kg., intramuscularly) than in cats, dogs and 
man. The “minimal lethal dose” in man has been 
reported to be of the order of 1 to 2 mg. per kg. a0 
The difference is not due to the rate of urinary 
elimination, which is of the same order in rabbits 
as in man," but apparently to the presence of an 
atropine-splitting enzyme in the blood of rabbits.'* 

Approximately half the rabbits had no con- 
vulsions and did not die immediately after atropine 
injection. Of these, approximately one-quarter (or 
one-eighth of the original number used) subse- 
quently had a delayed death some weeks later. 
Most of these deaths were in animals given the 
lower doses of atropine, and the LD,, + S.E. for 
delayed death was estimated at.414 + 169 mg. 
per kg. Loss of appetite and loss of body weight, 
along with oligodipsia and oliguria, were the chief 
clinical signs, along with the appearance of gan- 
grene in the toes of the injected leg. Depression of 
food and water intake has been reported from sub- 
cutaneous administration of up to 7 mg. per kg. 
of atropine in rats,!* and daily administration of 
16 mg. per kg. in puppies. 
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Fig. 3.—A photomicrograph of an artery adjacent to the 
gastrocnemius muscle of the left leg, showing endarteritis 
obliterans. x 200. 


When death was delayed for several weeks, there 
appeared a dry gangrene of the phalanges of the 
limb in which the gluteal muscles had been injected 
with atropine. This gangrene appeared to be due 
to the development of an endarteritis which ob- 
literated or almost obliterated the lumen of the 
small and medium arteries. The endarteritis 
obliterans appeared to be responsible also for con- 
siderable degeneration of skeletal muscle in the 
distal part of the injected limb, the replacement 
of muscle by fibrous tissue, and the development 
of stiffness and limited movement in the limb. 


SUMMARY 


Intramuscular injection of lethal doses of atropine 
sulfate produced two types of death in young rabbits. 

Half the animals died a convulsive death in 25 + 
11 (mean + standard deviation) minutes. The LD., 
+ §.E. (median lethal dose + standard error) for this 
type of death was calculated to be 588 + 85 mg. per 
kg. 

An eighth of the animals had delayed deaths at 15 
+ 8 days. The LD,, + S.E. of the delayed deaths 
was calculated to be 414 + 169 mg. per kg. The 
delayed deaths occurred in rabbits following the onset 
of anorexia, oligodipsia, oliguria, loss of body weight, 
and with the development of endarteritis obliterans in 
the distal part of the injected limb. 
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PRIMARY MALIGNANT 
MESOTHELIOMA OF THE 
PERITONEUM 

REPORT OF A CASE AND REVIEW 
OF THE LITERATURE 


H. E. EMSON, M.A., M.D.,* Saskatoon, Sask. 


MEsOTHELIOMAS of the pleura have been well de- 
scribed and classified,’ but there still exists dispute 
concerning similar tumours of the peritoneum; 
WillisS goes so far as to doubt their existence. For 
this reason a single case of malignant metastasizing 
mesothelioma of the peritoneum is considered 
worthy of report. 


CLINICAL History 


F.P. was a Saskatchewan farmer born in 1908. He 
experienced the common childhood ailments, an attack 
of rheumatic fever and episodes of minor traumatic 
injury, but remained in generally good health until 
1944. He then began to have episodes of “burning” 
chest pain, and expectoration of blood-stained sputum, 
aggravated by heavy work. These symptoms pro- 
gressed slowly until 1950, when he was admitted first 
to a sanatorium and ‘ater to St. Paul’s Hospital, Saska- 
toon. A diagnosis of chronic bronchitis and slight 
bronchiectasis was made and he was discharged. Slight 
distension of the abdomen was noted at that time, but 
no masses were felt and no further investigation was 
done. 

He was admitted again in 1956 because of his chest 
symptoms, which were now complicated by shortness 
of breath. Investigation showed no evidence of tuber- 
culosis and the presence of slight bronchiectasis was 
confirmed by bronchography. A gastrointestinal series 
and cholecystography were also performed, because 
he complained of indefinite symptoms of indigestion 
for a number of years, but nothing abnormal was 
found. Osteoarthritis with demineralization of the 
spine was noted. 

After this admission his abdominal pain increased 
and became his chief symptom. Initially it was in the 
left lower quadrant of the abdomen, sharp and 
crampy, but later it became dull and aching and 
moved to the upper abdomen, becoming localized in 
the epigastrium. He had flatulent dyspepsia, anorexia 
and nausea, but no vomiting or jaundice. In the latter 
half of 1960, his symptoms increased in severity and 
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he had a weight loss of approximately 25 Ib. Late in 
1960 he was admitted to a rural hospital where his 
clinical condition and weakness were somewhat re- 
lieved by blood transfusions. 

On November 18, 1960, this patient attended the 
Saskatoon Cancer Clinic. He was noted to be emaci- 
ated. and to have a protuberant abdomen, but no local- 
ized masses could be palpated. Investigations showed 
a hemoglobin of 11.2 g./100 ml., serum bilirubin of 
0.5 mg. %, and blood urea of 49 mg./100 ml. 

During sigmoidoscopy, a resistance to the passage 
of the instrument because of extrinsic pressure at 16 cm. 
was demonstrated, but the mucosa appeared normal. A 
barium enema showed a persistent defect in the region 
of the splenic flexure that was thought to be due 
to an intrinsic mass. 

He was readmitted to St. Paul’s Hospital on 
November 22, 1960. His abdomen was massively dis- 
tended and his constipation, which had been slowly 
progressive, became absolute. A laparotomy was per- 
formed on November 25, 1960, at which the abdomen 
was found to be full of distended loops of small and 
large bowel and there were numerous tumour nodules 
on the serosa. Transverse colostomy was performed 
and a biopsy was taken. Sections of this material 
showed anaplastic malignant cells, devoid of orientation 
and internal architectural differentiation, embedded in 
a variable amount of rather myxomatous stroma. His 
condition continued to deteriorate and he died on 
December 12, 1960. 


Fig. 1.—Gross specimen of abdominal tumour, including 
omentum, liver, stomach and spleen. 
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Fig. 2.—Gross specimen; tumour nodules on diaphragmatic 
peritoneum and hepatic metastases. 


Autopsy: Gross Examination 


The body was that of an emaciated, rather sallow 
man with a distended abdomen which bore the wounds 
of the recent laparotomy and colostomy. The cardio- 
vascular system showed slight arteriosclerosis but was 
not otherwise remarkable. The left lung weighed 680 g. 
and the right lung 880 g. Both were edematous and 
congested, and there were multiple emboli in the 
secondary and tertiary branches of the pulmonary 
arteries. 

There was a tumour mass in the abdomen which 
appeared to arise in the greater omentum (Fig. 1). 
Most of the organ was replaced by lobulated nodular 
masses of tumour ranging up to 6 cm. in diameter, 
some protuberant and others covered by thin adhe- 
sions. The tumour tissue was white or creamy and 
from soft to firm in consistency. Sections showed a 





Fig. 3.—Gross. specimen: hepatic metastases. 
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Fig. 4.—Section of undifferentiated peritoneal tumour. 


similar appearance of the cut surfaces, with zones of 
hemorrhage and other zones of gelatinous or pseudo- 
cystic degeneration. Innumerable small nodules of 
tumour studded the serosal surfaces of the small and 
large bowel and the mesentery. 

Dissection showed that the tumour indented the 
serosal surfaces of the stomach and spleen, but there 
was no gross evidence of invasion; this was confirmed 
by microscopy. Extensions of the tumour mass involved 
the lesser sac and porta hepatis. Dissection of the gut 
showed that it was greatly distorted by extrinsic pres- 
sure but nowhere was there evidence of invasion of the 
wall. 

The only metastatic deposits of tumour were in the 
liver. Nodules were present on the capsular surface 
and the diaphragmatic serosa (Fig. 2), and sections 
of the liver showed large masses of hemorrhagic and 


degenerated tumour ranging up to 10 cm. in diameter 
(Fig. 3). 


Fig. 5.—Undifferentiated peritoneal tumour. 


a. 
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The remainder of the abdominal organs were dis- 
torted by pressure, but otherwise were unremarkable. 
The retroperitoneum showed no abnormality. 


Microscopic Description 


In the cardiovascular system slight arteriosclerosis 
was present in the coronary arteries and aorta. Both 
lungs were markedly edematous with zones of em- 
physema, and the presence of pulmonary emboli was 
verified. No pulmonary metastases were found. 

Multiple blocks were taken of the peritoneal tumour 
and its hepatic metastases. The individual tumour cells 
were of small to moderate size with scanty and ill- 
defined cytoplasm having no visible boundaries, ,in 
many zones. Nuclei were markedly hyperchromatic, 
little detail being visible in most areas with routine 
hematoxylin stains. Iron hematoxylin showed a coarse 
chromatin pattern. Nuclei ranged from small pyknotic 
structures to about 10 yw in greatest diameter, and 
were mostly of irregularly ovoid or indented contour. 
Mitoses were frequent (Figs. 4 and 5). 

In most of the tumour masses the cells were arranged 
in cords which were surrounded but not permeated 
by a scaffolding of reticulum fibres. There was a defi- 
nite tendency to cleavage in the centres of the cords 
producing irregular cleft-like spaces lined by tumour 
cells which were poorly orientated (Fig. 6). No papil- 
lary formations were found. Occasional zones showed 
deposition of a pale, basophilic, myxoid ground sub- 
stance; this was more prominent in the hepatic 
metastases (Fig. 7). This material stained poorly with 
periodic-acid-Schiff (PAS), but there was no evidence 
of glandular formation or secretory activity by the 
tumour cells. In some areas, and again more promi- 
nently in the hepatic metastases, transition to cells 
of predominantly spindle form was seen, these lying 
in poorly orientated and irregular bundles in the 
ground substance (Fig. 8). The metastatic foci were 
poorly demarcated and frankly invasive at their peri- 
pheries (Fig. 9). 

The brain, pituitary, thyroid, pancreas, adrenals, 
kidneys, urinary bladder, testes, prostate, vertebral 
bone marrow and lymph nodes were sectioned and no 
primary or secondary tumour was found in these 
structures. 

The appearancés of the tumour and the absence of 
any other identifiable primary lesion led to the diag- 
nosis of primary malignant mesothelioma of the peri- 
toneum with hepatic metastases. Tissue was submitted 
to the Canadian Tumour Registry (No. 5535). Of the 
three consultants who examined the tumour, two con- 
curred with the diagnosis; the third considered the 
lesion to be a leiomyosarcoma. 


DISCUSSION 


The mesothelium which lines the peritoneal 
cavity originates early in embryonic life as the 
lining of a cavity developed in the lateral plate 
mesoderm, and differentiated from this tissue. The 
developmental potentialities of the lining cells are 
therefore those of the mesoderm, some of .which 
remains as undifferentiated mesenchyme with 
multiple potentialities, while other portions give 
rise to such diverse organs as the kidneys, internal 
genitalia, adrenal cortex, skeletal muscle and con- 
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Fig. 6.—Formation of-clefts in peritoneal tumour. 







nective tissues.* It might therefore be expected that 
tumours of mesothelium might show varied capa- 
cities for differentiation, and they have been 
divided into two main types, the fibrous, in which 
elongated cells predominate, and those in which 
there is a more epithelial type of structure. The 
normal mesothelial lining of the body cavities also 
demonstrates this plasticity, particularly in the 
varied and bizarre forms of cells which may be 
produced under the influence of irritation, and 
exfoliated into peritoneal effusions. Most patholo- 
gists have at one time or another been misled by 
the distortions, abnormal mitoses and other ap- 
pearances of mesothelium into a mistaken diagnosis 
of peritoneal malignancy. 
















































































































Fig. 7.—Deposition of myxoid ground substance in peri- 
toneal tumour. 
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Fig. 8.—Formation of fibrillary cells in hepatic metastasis. 







Typical mesothelial cells can be formed in the 
tissues of the adult, as in the lining of a bursa 
differentiated under the influence of chronic ir- 
ritation. It is probably undifferentiated mesenchy- 
mal cells remaining in the mature connective 
tissues which retain this plasticity. 

The synovial lining of the joint cavities is dif- 
ferentiated from mesenchyme in the same way as 
peritoneal mesothelium, and the tumours of the 
synovia bear a close resemblance to those of meso- 
thelium. The occasional occurrence of a synovioma 
at a site remote from a joint where it has probably 
developed from persisting undifferentiated mesen- 
chyme reinforces the concept of the plasticity and 
multipotentiality of this tissue. That the possibilities 
of interchange and varied lines of development of 
the undifferentiated mesenchymal cell may extend 
even further has been shown by the culture in vitro 
of mononuclear cells from peripheral blood giving 
rise to fibroblasts and adipose cells.® 

Mesothelial cells cultured in vitro show transition 
to cells of fibroblastic and flattened epithelial 
type.® 

The identification of the tumour as a mesothe- 
lioma is in part histological and in part presump- 
tive. It appeared to be confined to the peritoneal 
cavity and liver, and there is no evidence that it 
arose elsewhere. None of the abdominal organs 
apart from the liver showed invasion, and the 
appearances of the liver suggested a secondary 
rather than a primary site of involvement. Histo- 
logically, the tumour was markedly anaplastic and 
undifferentiated. Tendencies to differentiation 
along two lines were observed: the formation of 
cleft-like spaces, lined by poorly orientated cells, 
and the production of elongated cells of fibro- 
blastic form. There was no evidence of production 
of reticulin or collagen, or of secretion of mucoid 
material. A small amount of myxoid ground sub- 
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Fig. 9.—Invasion at the edge of a hepatic metastasis. 


stance was produced in scattered areas. Despite 
the obvious anaplasia of the tumour, there was no 
evidence of extra-abdominal extension, and while 
the clinical history was vague it gave the impres- 
sion of a long-continued, slow growth. These 
features indicate a primary malignant mesothelial 
tumour with an undetermined site of origin in the 
upper abdomen. 

Previous reports of peritoneal mesothelioma have 
been scattered and sporadic, indicating the rarity 
of the tumour and the difficulty of diagnosis. A 
review article by Winslow and Taylor® summarizes 
the previous reports, and lists a total of 13 tumours 
which the authors regard as acceptable. To this 
they add a further 12 cases selected from 20 in 
the files of the Armed Forces Institute of Patho- 
logy with predominantly peritoneal involvement 
by tumour. They found a characteristic clinical 
history with a course usually of more than two 
years; the symptoms included nausea, vomiting, 
epigastric pain, abdominal distension and ascites, 
with severe weight loss. Laboratory findings were 
inconsistent; in particular there was no evidence of 
hypoglycemia. 

The pathological features included extensive in- 
volvement of visceral and parietal peritoneum, most 
marked in the upper abdomen. Superficial capsular 
invasion of viscera occurred and the tumours 
involved lymph nodes, but no visceral metastases 
were seen. In three cases the tumour extended to 
involve the pleura. 

Histologically the tumours were made up of 
solid masses of polygonal cells, with transition to 
elongated fibrillary cells; in other zones there was 
differentiation to cells of epithelial type with 
orientation around spaces and clefts, and pseudo- 
tubular structures. Special stains showed that in- 
dividual cells contained small amounts of lipid and 
mucoid material, but the latter was not present in 








1248 Emson: 





clefts and pseudo-glands, and there was no evi- 
dence of secretory activity. 

Godwin? reviewed the relationship between 
diffuse and localized mesotheliomas, and added to 
the recorded cases 14 from his own files, of which 
four were peritoneal tumours. Of the peritoneal 
lesions, three had metastasized, and are included 
in Winslow and Taylor's review. Godwin believes 
that the diffuse and localized tumours represent 
variations of the same primary type; Winslow and 
Taylor, while commenting on the relative uni- 
formity of clinical and histological findings in the 
cases of their series, emphasize that there are 
probably other variants of this tumour. In Godwin’s 
series three of the four peritoneal mesotheliomas 
had visceral metastases, contrasting sharply with 
Winslow and Taylor's findings. 

Stumpf' described an interesting peritoneal 
mesothelioma showing differentiation to papillary 
and fibrillary elements, and having also a com- 
ponent of more anaplastic cells which had given 
rise to visceral metastases. 

There have been other single case reports of 
peritoneal mesotheliomas, such as that of Pender- 
grass and Edeiken;* most of these lesions were 
diffuse but moderately well differentiated. The 
accumulated weight of evidence seems sufficient 
to establish the existence of these primary meso- 
thelial tumours. It is probable that Willis’ conten- 
tion that most tumours diagnosed as mesotheliomas 
are metastases from remote small primary lesions 





. 
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has done much to define and harden the diag- 
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nostic criteria for these lesions, and their existence 
now seems established beyond reasonable doubt. 
Most of the tumours reported have been fairly 
well differentiated; the tumour reported here, and 
that of Stumpf, seem to represent the more ana- 
plastic variant. It is not possible, on the basis of the 
scanty evidence now available, to say whether 
anaplasia is associated with a more rapid clinical 
course on the one hand, or with increased radio- 
sensitivity on the other. 


SUMMARY 


The clinical history and autopsy findings of a patient 
suffering from primary malignant metastasizing meso- 
thelioma of the peritoneum are presented and the 
literature on this subject is briefly reviewed. 


I am indebted to Dr. D. Magner and the consultants of 
the Canadian Tumour Registry for their assistance, and to 
Dr. E. Wait for permission to utilize his clinical notes. 
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


LEOPOLD 


To a long list of losses to the gynzcological world in 
the past year—Pfannensteil, Runge, von Rosthorm, Chrobak, 
von Elisher, and Gustave Braun—must be added another, 
probably better known than the majority of these, Leopold 
of Dresden, who died September I2th, of an apoplexy. 
Leopold, the director of the Frauenklinik in Dresden, was 
born February 20th, 1846, the son of a physician. After 
the usual preliminary education he studied medicine at 
Leipzig, and on June 23rd, 1870, was admitted to practice, 
his dissertation being entitled “An investigation of the epi- 
thelium of the ovaries and their relation to the ovum.” 
Scarcely had he entered upon practice when the outbreak 
of war with France called him to the army. After the con- 
clusion of the war, from Easter, 1871, to Easter, 1872, 
he made a tour of Breslau, Vienna, London, and Edinburgh. 
To this may possibly be ascribed that sympathy which has 
always existed between English and American physicians 
and this great gynecologist. On his return to Germany he 
entered as assistant in the Pathological Institute, under 
Ernst Wagner, and from 1874 to 1881 confined his atten- 
tion to private practice. From 1881 to 1883 he swas in- 
structor for midwives in Leipzig, and on June 24th, 1883, 
was called as director to the Frauenklinik in Dresden. 
Here his scientific and organizing ability soon brought to 
the front that institution famed in Europe above all others 
of a similar kind. Though uneonnected with any German 





university the scientific spirit prevailed in a marked degree, 
and Leopold’s contributions have always been looked upon 
as of the utmost value. His first work dealt with menstrua- 
tion, pregnancy, and the puerperium, particularly the 
changes in the mucosa of the uterus. His largest work, 
which appeared in 1897, is entitled, “The Uterus and Child, 
and the Structure of the Placenta.” Strongly interested in 
the question of contracted pelves, and particularly the 
scoliotic and kypho-scoliotic pelves, it is natural to find him 
interested in Czesarean section, symphysiotomy, and _ pre- 
mature labour in contracted pelves. A strong upholder of 
Cesarean section he condemned symphysiotomy, but was 
an ardent advocate of the newer hebosteotomie. Of late 
years, interested in the etiology of cancer, he became 
prominent as an advocate of the parasitic origin of this dis- 
ease. Since 1892 he had been editor of the Archiv _ fiir 
Gynexkologie. 

Though famous as an instructor of post-graduate phy- 
sicians his chief work lay in the instruction of the Saxon 
midwives, and his relations with them may best be instanced 
by the fact that when the news of his death was borne to 
them on the second day of the International Congress of 
Midwives, the entire Saxon deputation appeared in mourn- 
ing. In 1873 he married Anna Marie Credé, who survives 
him. The German publications in the notices of his death 
bear witness to the fact that in his family relationships he 
was no less an example than in that side shown and known 


to the world.—Editorial, Canad. M. A. J., 1: 1204, 1911. 
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SPECIAL ARTICLE 


THE REHABILITATION OF 10,000 
VICTIMS OF PARALYSIS IN 
MOROCCO BY THE LEAGUE OF 
RED CROSS SOCIETIES 


BERTRAND PRIMEAU, M.D., M.P.H.,* 
Ottawa, Ont. 


INTRODUCTION 


On June 30, 1961, a program of international 
medical co-operation, on an unprecedented scale, 
was completed in Morocco. It had been conducted 
for 18 months, and presented many of the charac- 
teristics of the modern large-scale treatment pro- 
grams that are made possible, in our day and age, 
through the efficient organization of health and 
welfare agencies and excellent international co- 
operation. Many features deserve special mention 
in any evaluation of this unique medical enterprise. 
The most outstanding can be summarized as 
follows: 


1. Among the measures devised, recommended 
and adopted by public health authorities for the 
appraisal and improvement of environmental con- 
ditions, the adequate and constant control of food- 
handling methods and sources of food supply 
represents one of the most effective methods of 
protecting the health of the people. 

2. In an emergency situation created by a 
rapidly spreading epidemic, competently conducted 
epidemiological investigations provide information 
which must be obtained before any sound decision 
can he made about measures necessary for the 
successful control of the source of a constantly 
increasing case load of patients. 

3. In the management of permanent disability 
resulting from a stable or slowly progressive medi- 
cal condition, modern health care has much to 
offer. The accomplishments of the sound applica- 
tion of the known techniques of medical restoration 
may be just as spectacular as the latest victories of 
intensive treatment in acute and emergency situa- 
tions. | 

4. The efficient conduct and successful termina- 
tion by International Red Cross (League of Red 
Cross Societies, Geneva) of the Moroccan Medical 
Relief Operation offers an outstanding illustration 
of the feasibility of international. co-operation in 
the field of public health and medicine. 

5. International work of this nature is only made 
possible by the voluntary efforts and complete 
dedication of the sponsoring countries and of the 
national groups of specialized workers recruited for 
the program. A large share of the credit for such 


*Medical Consultant and Chief, Medical Rehabilitation and 
Disability Advisory Service, Department of National Health 
and Welfare, Ottawa. 


accomplishments is due to the various National 
Red Cross and Red Crescent Societies involved 
in the operation. On this point, although all par- 
ticipating countries deserve the world’s admiration 
and Morocco’s gratitude, a very special tribute 
should be paid to the most generous contribution 
made by Canada and its National Red Cross 
Society throughout the 18 months of this inter- 
national program. 


THE EPIDEMIC 


During the fall of 1959, within a period of three 
weeks, 10,000 inhabitants of Morocco suddenly 
became stricken with the same form of paralysis 
of an apparently mysterious origin. All had been 
living in the same area and the greatest concentra- 
tion of victims lived in and around the city of 
Meknes. Only in the poorer families of this Arab 
population were paralytic cases discovered; even 
with the very high degree of overpopulation and 
promiscuity that exists there, the richer members of 
this Moslem society, the Jews and the European 
population, remained free of the epidemic “disease”. 

Expertly conducted epidemiological studies were 
undertaken immediately by a team of Moroccan 
health workers under the direction of the Institute 
of Hygiene at Rabat, with the assistance of two 
British investigators seconded by the World Health 
Organization. This effort soon established the ali- 
mentary source of the selective epidemic and, a 
few days later, the systematic examination of 
hundreds of food specimens revealed that olive oil 
was the vehicle of the poison responsible for this 
massive intoxication. This olive oil was conta- 
minated with tri-ortho-cresyl phosphate (a sub- 
stance selectively toxic to the nervous system) that 
had been added to the edible oil by unscrupulous 
profiteers to increase its bulk. The tri-ortho-cresyl- 
phosphate was an ingredient of a detergent cleans- 
ing fluid used to flush jet engines and was acquired 
at a cheaper price than olive oil. For the centuries 
past olive oil has been retailed in bulk on the 
“souks” (rural open air markets); the cheaper 
price of the adulterated oil led to its consumption 
by and a selective poisoning of people with meagre 
financial resources. 

The success of this epidemiological investigation 
and the subsequent intervention and seizure by 
the Moroccan police of all the olive oil, good or 
bad, available at that time in the whole of Morocco, 
stopped the spread of the paralysis. By the end 
of September 1959, 10,466 individuals had been 
afflicted and were in dire need of help in this 
country which is just developing modern facilities 
for medical care. 


Information on this specific intoxication from re- 


ports of similar accidents in the medical literature 


1250 SpecrtAL ARTICLE: REHABILITATION IN MOROCCO 


and from actual medical findings among the victims 
of the ingestion of toxic oils in Morocco was 
reviewed. Each physician dealing with these para- 
lyzed patients soon recognized that the condition, 
already well established in the victims, was re- 
sponsible for a permanent type of disability. Pre- 
vention of progressive paralysis and treatment 
were clearly out of the question with the limited 
medical and hospital facilities available in Morocco. 

The World Health Organization called upon a 
French physician from the University of Rennes to 
advise the Moroccan Ministry of Health on the 
most appropriate procedures which could be 
adopted to handle this important public health 
problem. After a thorough survey of the local 
situation, this physician recommended the estab- 
lishment, under the Government's responsibility, of 
an immediate program of rehabilitation as the only 
solution. This was the best that could be offered 
towards the elimination, correction or improve- 
ment of the permanent disability produced in 
various degrees in the victims of the adulterated 
cooking oil. 

The first task that the Moroccan authorities 
faced, following their decision to implement Pro- 
fessor Leroy’s recommendations, was the establish- 
ment, locally, of a nucleus of qualified staff and a 
minimum of physical facilities essential for the 
efficient operation of the medical rehabilitation 
program. Basic requirements were quickly esti- 
mated; Morocco, at that time, had no personnel or 
equipment related to the specialty of physical 
medicine. 

Having taken administrative and financial re- 
sponsibility for the organization of six adequately 
equipped medical rehabilitation centres in im- 
provised premises and in abandoned French and 
Spanish military hospitals, the Moroccan Govern- 
ment had no choice but to launch an appeal for 
outside professional help in the recruitment of 
medical and para-medical personnel needed to 
undertake the physical restoration of its crippled 
citizens. 

This appeal was directed by both the Moroccan 
Ministry of Health and Red Crescent Society to the 
League of Red Cross Societies in Geneva. This 
organization is a federation of 85 National Red 
Cross, Red Crescent and Red Lion and Sun Socie- 
ties that collectively have a membership of over 
127 million people. The object of the League is to 
encourage and facilitate the action of the national 
societies in the prevention and alleviation of suf- 
fering. The League represents a marvelous inter- 
national affiliation of health and welfare workers 
dedicated to the universal assistance of mankind 
through all the forms of relief which can be 
brought into action in the event of disaster any- 
where in the world. When the Red Crescent 
Society of Morocco called for help, the League 
agency responsible for specialized international 
relief activities under the direction of R. T. Schaef- 
fer, Special Assistant to ‘the League’s Secretary 
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General, already was supporting many other relief 
operations throughout the world. Since 1955, in 
Morocco and Tunisia the League had been con- 
ducting at a great expense in personnel, food, 
drugs, clothing and lodging, a comprehensive relief 
program for the benefit of more than 250,000 Al- 
gerian refugees. However, immediately on re- 
ceiving the request for this much needed assistance 
from the Moroccan Red Crescent Society, the 
Geneva Federation transmitted to a substantial 
number of sister societies, selected on the basis 
of the specific requirements of this new relief 
operation, an urgent request for their active par- 
ticipation in providing supplies and in recruiting 
staff. From that moment and for the following 18 
months, until June 30 last, the League of Red 
Cross Societies continued in its efficient direction 
of this unprecedented peace-time medical staffing 
operation, rendered possible through the very sub- 
stantial contributions of member National Red 
Cross Societies. 

The greatest number of doctors of physical 
medicine and physiotherapists ever mobilized for 
an international operation were required for the 
Moroccan rehabilitation program. The relative 
scarcity of these specialists made it necessary for 
National Societies to make special requests to 
hospitals, medical schools and Ministries of Health 
for the loan of staff members who could be relieved 
of their regular duties for only limited periods. 
This required an almost continuous recruiting 
effort. 

Despite this situation, the program was set in 
motion in six weeks’ time, with 50 doctors, phy- 
siotherapists and nurses experienced in handling 
patients with poliomyelitis. The League’s appeal 
was launched on November 21, 1959, and the 
international rehabilitation program, under the 
direction of the Moroccan Government and with 
the collaboration of the World Health Organiza- 
tion, began to function on January 1, 1960. Ad- 
ministrative staff necessary for the operation of the 
centres, together with some 150 nurses’ aides to 
assist the international medical and nursing per- 
sonnel, were provided by the Moroccan Govern- 
ment. 

In all, 175 medical and nursing personnel were 
recruited and provided by National Red Cross and 
Red Crescent Societies of 16 countries. A minimum 
value of the composite total of 100 years of service 
of these personnel would be approximately $895,000 
Canadian (Sw.Fr. 2,135,000). Costs in connection 
with these personnel, their travel to and from 
Morocco, their salaries, and a daily living allow- 
ance, were met by the National Societies recruit- 
ing them; the Moroccan Government provided 
board and lodging. 

The personnel from National Societies were as- 
signed to teams of a multi-national character. In 
the first six weeks the teams, despite improvised 
working facilities, language difficulties and often 
working in near-freezing weather, examined nearly 
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TABLE I.—PERSONNEL PROVIDED THROUGH NATIONAL SOCIETIES FOR PARALYSIS REHABILITATION PROGRAM IN Morocco 
JANUARY, 1960 - JuNE 30, 1961 











Physio- Social Adminis-  Secre- 

National Society of Doctors therapists Nurses workers trators taries Others Total 
RG Beals bh Slee ache oe 2 2 
aig. 5 bhi ina le vs as annie 1 
I hh ad tk renga ia 1 1 2 
ee oe ee a 6 17* 23 
hi ea a 1 4 5 
6. German Fed. Rep............. 4 3 2 14 
ia ethig dba ia: Gi amb a..0im 1 4 1 6 
ca cls ane ulna ona Goes 1 5 1 7 
a a ie alg eae a 1 3 1 5 
10. The Netherlands............. 2 2 4 
Be, PIE oa siewcues cient oe 1 1 
a ig hie i tein WR oan 7 12 1 20 
OS EE 10 18* 4 2 5 3 46 
 ibardac ghia nas enwee kes 6 8 
15. United Kingdom............. 3 8 11 
i ear lali hi Si wie x. sae oa 5 12 1 20 

i oe ladies bata oh ain 1 4 5 

Nr celia cnc eed Cis en 48 92 5 5 10 6 180 


*Canada—includes 2 occupational therapists. 
Switzerland—includes 3 occupational therapists. 


Others: German Federal Republic—2 orthopedic technicians. Sweden—1 orthopedic technician. Switzerland—2 orthopedic 


technicians and 1 sports instructor. 


two-thirds (6331 men, women and children) of the 
paralyzed patients as the initial step of the rehabili- 
tation program. The total number of patients ulti- 
mately registered was 10,466. Of these, 1844 were 
children under 15 years of age; the second group, 
over 15 years, numbered 8662, of whom 60% were 
women. 

A large amount of hospital supplies was needed 
to launch the international rehabilitation program. 
The League's urgent appeal to member Societies 
on November 21, 1959, asked for 2400 fully 
equipped hospital beds, plus certain amounts of 
clothing and foodstuffs. Within 45 days, 2639 
hospital beds were contributed and delivered to 
Morocco; the minimum value placed on this hos- 
pital .naterial was $576,000 Canadian (Sw.Fr. 1,- 
365,000). Over 100 tons of the 150 total of equip- 
ment and supplies were airlifted, The 25 transport 
planes made available by the German Federal 
Republic, Turkish and U.S. Air Forces were the 
largest number to take part in an airlift organized 
under League auspices. 

Further equipment and facilities including pools 
for hydrotherapy were subsequently installed by 
the Moroccan Government in the six rehabilitation 
centres. 

The majority of the paralysis victims received 
treatment on an outpatient basis. A vehicle pick- 
up service was organized by the Moroccan Ministry 
of Health for the different centres; this service 
included attendants to carry patients who could 
not walk to and from the vehicles. 

A remarkable relationship sprang up between 
Red Cross medical staff and the victims. As the 
paralyzed were transferred from one physiothera- 
pist to another for more advanced treatment, the 
patients insisted on going back to the previous 
physiotherapists and showing them their progress 
in gaining further use of hands and feet. 


Originally, the League had planned to terminate 
its participation in the international rehabilitation 
program on June 30, 1960; before mid-1960, how- 
ever, the Moroccan Red Crescent Society and 
Government requested continuation of the League 
activities until the end of the year. In late October 
1960, an urgent request was made by the King of 
Morocco, the late Mohamed V, for the League’s 
further continuation, until June 30, 1961. 

It can be appreciated from the above description 
of the paralysis relief program that, on the one 
hand, the able and continuous guidance provided 
by the League and its Geneva headquarters offered 
the basis for the successful performance of this 
whole foreign operation, and on the other hand, 
the generosity of the participating National Red 
Cross Societies and the efficiency of the professional 
workers recruited for the international teams of 
physicians and physiotherapists were the means. of 
the rehabilitation of individual paralyzed patients. 

On this point, a special mention should be made 
here of the outstanding role played from the 
beginning to the termination of the program by our 
Canadian Red Cross Society. As an early reply to 
the League’s call for help, the Canadian Red Cross 
Society contributed very valuable hospital materiel 
for the paralysis rehabilitation program in Morocco: 
such items of equipment and supplies were im- 
mediately sent to Morocco and in such quantities 
as 128 cases of sheets, quilts, children’s clothing 
and nightgowns, 6000 pairs of men’s and children’s 
socks, 1156 Junior Red Cross relief kits and three 
cases of child walkers, parallel bars and crutches. 
But the greatest effort of the Canadian Red Cross 
Society throughout the relief operation was its 
successful recruitment and generous loan, at con- 
siderable expense, of the largest team of physicians 
and physiotherapists engaged continuously through- 
out this international rehabilitation program. One 
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TABLE II.—Curer DELEGATES AND MepicaL LIAISON OFFICERS FOR PARALYSIS REHABILITATION PROGRAM IN Morocco 
JANUARY 1, 1960 - JuNE 30, 1961 


Names Recruiting Society Dates 


Prof. Gustave Gingras Canadian Red Cross 


Prof. Max Desmarais Canadian Red Cross 


Dr. Bertrand Primeau Canadian Red Cross 


Dr. Wilhelm Zinn 


Swiss Red Cross 


Dr. Duri Gross Swiss Red Cross 
Chiefs of Rehabilitation Centres 

Squadron Leader 
David Hall Brooks 

Dr. Charles Godfrey 


Canadian Red Cross 


Canadian Red Cross 


Dr. Joseph Berkeley 


Canadian Red Cross 


or two specialized physicians and five or six quali- 
fied physiotherapists represented Canada on every 
one of the three teams recruited by the Canadian 
Red Cross Society during the 18 months of the 
program. A grand total of 23 professionals, six 
physicians and 17 physiotherapists, including two 
occupational therapists, served between December 
27, 1959, and June 30, 1961. The Swiss Red Cross 
Society was the only nation, of the 16 involved in 
this effort, that contributed a larger total number 
of personnel. 


This very impressive contribution made by the 
Canadian Red Cross Society was paralleled by a 
high quality of the staff; this was clearly recognized 
and the Canadian personnel were profitably utilized 
by the officials responsible for the rehabilitation 
program, At the beginning of the operation and at 
the time of the arrival of the first international 
teams in Morocco, the League of Red Cross So- 
cieties appointed Professor Gustave Gingras of the 
University of Montreal as its Chief Delegate and 
Medical Liaison Officer with the Moroccan Ministry 
of Health. Two other Canadian physicians, Dr. Max 
Desmarais of Winnipeg and the author, subse- 
quently succeeded Dr. Gingras as Chief Delegate, 
so that the conduct of the League’s program during 
the first year of the total 18 months’ operation was 
under the medical direction of a Canadian Red 
Cross representative. Moreover, the three other 
Canadian physicians recruited by the Canadian 
Red Cross Society were all in charge of a rehabili- 
tation centre during their assignment to the Moroc- 
can Paralysis Relief Operation. Finally, a few of 
the Canadian physiotherapists sent to the program 
were appointed head physiotherapist of one of the 
rehabilitation centres. They were in charge of treat- 
ments undertaken by the foreign personnel from 
various countries, and two of the Canadian physio- 
therapists recruited by the Canadian Red Cross 
Society were later seconded to the World ‘Health 
Organization as instructors in the special course 
organized in Rabat for Moroccan students in 
physiotherapy, ' 
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December 20, 1959- 
February 14, 1960 


January 20, 1960- 
May 15, 1960 

May 1, 1960- 
January 2, 1961 
December 29, 1960- 
April 5, 1961 

April 5, 1961- 

June 30, 1961 


December 1959 - 
April 1960 
December 1960 - 
February 1961 
March 1961 - 
May 1961 
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Seconded by 








Dizector, School of Physical Medicine, Uni- 
versity of Montreal, and of the Rehabilitation 
Institute of Montreal 

Director of Physical Medicine for the Winnipeg 
Hospitals 

Director of Rehabilitation Services, Department 
of National Health and Welfare, Canada 

Director of Bad Ragaz Rehabilitation Centre 


Deputy Chief of Zurich University Clinic and 
Institute of Rheumatology 

Royal Canadian Air Force 

University of Toronto 


(Windsor, Ont.) 





CONCLUSION 


The results of the complete International Red 
Cross effort, as of June 30, 1961, were as follows. 
Of the original 10,466 cases of paralysis, some 9600 
patients have been discharged who do not require 
further treatment at the end of June. Approximately 
340 paralytic victims require regular treatment after 
June 30, and about the same number are still 
subject to periodic medical control. They will 
receive this care under the Moroccan Ministry of 
Health program operated by Moroccan staff; the 
latter were especially trained in physiotherapy work 
during the past year for this purpose. These workers 
will be assisted by a small group of international 
personnel working under government contract, in- 
cluding an orthopedic surgical team provided by 
the Royal National Orthopedic Hospital, London. 





PAGES OUT OF THE PAST: FROM THE 
JOURNAL OF FIFTY YEARS AGO 


The experienced gynaecologist knows that, save in a 
few exceptions, menopause is not attended with menor- 
rhagia or metrorrhagia, except when some form of organic 
disease exists, and that such symptoms demand prompt 
pelvic examination. If this be true of women who have not 
yet attained menopause, it is vastly more true of those who 
have ceased to have discharge of any kind for months, or 
years, and yet I have known a number of instances of 
women of fifty and over, one of sixty-five, in which the 
appearance of a bloody discharge was welcomed, and an- 
nounced with pride to her friends by the woman as a return 
of the distinctive characteristic of womanhood—as a renewal 
of youth. In my experience the appearance of bloody dis- 
charge in a woman who has ceased to menstruate means 
malignant disease and nothing else in ninety-five percent. 
of the cases, As regards the significance of pain and foetid 
discharge, I wish to say with all the authority I may com- 
mand as a consultant, that while invariably present in the 
advanced stages, they are almost as invariably absent in 
the early and manageable stages, and yet it has many times 
been replied to me when I had announced my diagnosis, 
“why the woman has had no pain or ill-smelling discharge.” 
—William Gardner: Address in Gynaecology, Canad. M. A. 
J., 1: 1134, 1911. 
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A LARGE MEDIASTINAL 
NEURILEMMOMA ASSOCIATED 
WITH PEPTIC ULCER 

AND MELENA 


G. L. THOMPSON, M.D.,* and 
R. B. LYNN, F.R.C.S.,7 Kingston Ont. 


THE PURPOSE of this paper is to report the size that 
benign intrathoracic tumours may reach before 
becoming symptomatic and to comment upon the 
interesting association of such tumours with dys- 
pepsia and frank peptic ulceration. 


P.C., a 58-year-old man, was referred to the Kingston 
General Hospital with a mediastinal mass which had 
been observed radiologically for a period of 14 years. 
This mass had been variously diagnosed as “pneu- 
monia’, “cardiac hypertrophy”, and a “grapefruit-sized 
mediastinal tumour”; more recently, the diagnoses of 
hiatus hernia and diaphragmatic hernia were also sug- 
gested. A needle biopsy carried out prior to his referral 
was reported as “suggestive of a connective tissue 
tumour”. 

The patient’s mental state was such that he could 
not or would not speak, but it was gathered from nods 
of his head that his main difficulty was slight shortness 
of breath in recent months. Pain was apparently not 
an important feature. 

On examination the physical signs were striking. 
There was an area of dullness to percussion over the 
left chest extending from the third left intercostal space 
to the diaphragm anteriorly, laterally and posteriorly. 
The left cardiac border could not be outlined by per- 
cussion. There was no perceptible air entry on the left 
side. 

The apex of the heart was located 6% in. to the 
right of the midline in the fifth intercostal space. Breath 
sounds could be heard normally, lateral to this and also 
posteriorly on the right side. The blood pressure was 
120/90 mm. Hg and the pulse was 80 and regular. 
There was a large, easily movable lipoma measuring 
up to 7% in. in greatest dimension located subcutane- 
ously over the adductor area of the left thigh. Other- 
wise, examination of the head, neck, abdomen, ex- 
tremities and integument was unremarkable. 

Preoperative chest radiographs indicate the size of 
the intrathoracic mass (Fig. 1). The sharply defined 
margins and the rib notching involving the tenth left 
rib posteriorly suggested a tumour of neurogenic origin. 
Radiographs of the left thigh showed the typical radio- 
logical findings of a lipoma and this mass was con- 
sidered to be unrelated to the mediastinal tumour. 

Operation was performed through a very long antero- 
lateral incision in which the anterior three-quarters of 
the seventh rib was removed. This required lengthening 
of the incision in a hockey-stick manner upwards on to 
the sternum and the reflection of a flap of chest wall 
which incorporated portions of the fifth to eighth ribs 


*Cardio-Thoracic Unit, Etherington Hall, Queen’s University, 
Kingston, Ont. ; 
yOngwanada Sanatorium, Kingston, Ont. 





Fig. 1a 


and their costal cartilages. There was 200 to 300 c.c. 
of fluid in the left pleural space. A tumour the size 
of a regulation volley-ball was removed (Fig. 2). It 





Fig. 1b 
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Fig. 2b 


was necessary to leave a large raw area over the 
posterior chest wall where rib erosion was noted. The 
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bleeding from the raw area was controlled by pressure, 
sutures, gelfoam and topical thrombin. In all, trans- 
fusion of 14 bottles of blood was required during the 
procedure. 

Grossly the tumour weighed 3400 g. and measured 
22 cm. in diameter. It was encapsulated except where 
the capsule had been stripped off during removal 
owing to its adherence to the posterior chest wall. The 
main colour of the cut section was yellowish-grey but 
areas of cystic degeneration, necrosis, hemorrhage and 
calcification were noted. 


The basic histological structure of the tumour was 
composed of bands and cords of Schwann cells ac- 
companied by delicate connective tissue (Fig. 3). Other 
areas showed cystic change, a loose almost myxomatous 
type of connective tissue stroma and calcification (Fig. 
4). Sections showing thickened pleura and tumour 
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capsule, necrosis, hemorrhage and infiltration with 
phagocytes, and chronic inflammatory cells were noted. 
There was no evidence of malignancy. 

The patient did well until the 12th postoperative 
day. At that time he suddenly became: pale and felt 
faint; his blood pressure and hemoglobin fell. Chest 
roentgenograms excluded intrathoracic bleeding. The 
hemoglobin level continued to fall in spite of trans- 
fusions. A barium series showed the presence of a 
duodenal ulcer, and tests for occult blood in the stool 
were positive. There had been no preoperative com- 
plaints referable to the gastrointestinal tract. The 
gastrointestinal hemorrhage was treated conservatively, 
in all six bottles of whole blood and two units of packed 
cells being required. There had been no further bleed- 
ing at review six months after discharge. 


DISCUSSION 


Neural tumours are the commonest growths of 
the posterior mediastinum. The term “neurilem- 
moma’ refers to the type of tumour that is derived 
from the specialized sheath or Schwann cells of 
each axone cylinder, It is to be distinguished from 
the neurofibroma, which originates from the non- 
specific tissue of the sheath, and from those (gan- 
glioneuroma, ganglioneuroblastoma, and _neuro- 
blastoma) derived from the sympathetic system. 
A further subdivision is made by Ackerman, who 
refers to the ancient neurilemmoma, of similar 
Schwann cell origin, but in which regressive 
changes predominate. The tumour in the case de- 
scribed in this report falls into the latter classifi- 
cation. 


Removal of such a large tumour was considered 
justified in this case because of its space-occupying 
and pressure effects on the cardiovascular and 
respiratory systems. The possibility that malignant 
change might have occurred was also considered. 
The large size of this tumour emphasized the 
compensatory mechanisms possible in the cardio- 
respiratory system so long as the changes are slow. 
In this patient it took at least 14 years and possibly 
20 years of growth of the tumour before its en- 
croachment on vital structures rendered operation 
necessary. 


The final point of interest is the association of 
neurilemmoma (or thoracic tumours generally) 
with peptic ulcer. It is difficult to find much in the 
literature about this relationship, but there is 
enough, perhaps, to raise the question of an associ- 
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ation between thoracic tumours and gastrointestinal 
complaints, including actual peptic ulceration, In 
a report of 30 cases of mediastinal tumours, 
LeRoux? notes that “patients with alimentary symp- © 
toms suggestive of peptic ulcer” are common, Two 
of his patients presented in this way. 

Weaver and Balme? have reported cases in which 
“abdominal symptoms were the first indication of 
a serious respiratory disease; it is vital that their 
significance should not be overlooked”. In their 
series, 17 patients with bronchogenic carcinoma 
presented with gastrointestinal symptoms. In none 
of these was there evidence of intra-abdominal 
metastases on clinical examination, but five showed 
actual peptic ulceration radiologically. In all of 
these cases the factors of swallowing infected 
sputum, anoxemia, carbon dioxide retention, and 
the use of irritant expectorants and adrenergic 
drugs, were eliminated. Also those with dyspepsia 
associated with the late stages of bronchogenic 
carcinoma were not included in this investigation. 

Several possibilities have been suggested to ex- 
plain the association: 

1. A humoral mechanism exists and is responsible 
for gastrointestinal symptoms in such cases. 

2. Irritation of the vagus nerve by the growth 
in the chest may produce gastric stimulation. 

3. The stress of surgery and massive transfusion 

may give rise to peptic ulcer. 

4. The association could have occurred by 
chance. 


In any case a reminder of the possible relation- 
ship between intrathoracic tumour and peptic ulcer 
is stressed, the recollection of which may prevent 
the less obvious lesion from being overlooked. 


SUMMARY 


The successful removal of a large intrathoracic neuri- 
lemmoma is recorded. The association of dyspepsia, 
peptic ulceration and even gastrointestinal hemorrhage 
as a manifestation of such thoracic lesions is discussed. 


The authors wish to acknowledge the assistance of the 
Audio-Visual Studio, Faculty of Medicine, Queen’s Uni- 
versity, in supplying the illustrations. 
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No more fierce, wordy wars have ever been fought than 
by gynaecologists over the relative importance and order 
of occurrence of displacements, and those changes in the 
circulation and nutrition of the uterus to which we apply 
the term chronic metritis. The Transactions of the. Obstetri- 
cal Society of London of about forty years ago teem with 
the discussions. While most of us claim to have obtained 
a position nearer the truth, the consultant still finds in the 
body of the profession imperfect views and inadequate 
conceptions of the haenanes It seems often to be forgotten 





that the uterus in health is essentially a very movable organ. 
It is pushed backwards by a distended bladder, forwards 
and upwards by a distended rectum, and by every act of 
respiration, especially by forced respiration, as in coughing, 
vomiting, or violent effort, it is deviated from what may 
be considered the normal, and all such displacements, 
temporary it is true, are attended with relatively little in 
the way of symptoms attributable to the uterus.—William 
Gardner: Address in Gynaecology, Canad. M. A. J., 1 
1129, 1911. 
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VOLUNTARY CENSORSHIP IN 
MEDICINE 


RADITIONALLY, the physician has always 

been a rather reticent fellow who kept his own 
counsel, His motto seems to have been “least said, 
soonest mended”. He often had little to say to those 
outside the profession, especially when he was 
completely absorbed in caring for the community. 
Physicians are now speaking out in public a good 
deal more; it is a moot point whether what they 
are saying is always constructive or whether the 
right men are speaking. 

The physician who writes for an unselected, un- 
prepared and largely undiscriminating public is 
faced with formidable hazards. His message to 
them is sharply defined in his own mind, but in its 
transmission and reception it is subject to many 
distorting influences. The science writer adds his 
interpretations and embellishments because he 
sincerely believes that he knows what the doctor 
should be saying. Then, the physician’s theme is 
forced into the Procrustean bed of an eye-catching 
headline. The result of this intercourse between 
the medical man and the journalist is given to the 
world, only to be disowned by both if it gets into 
trouble. No one can say what good or harm such 
bantlings do. They may bring liberating knowledge 
to some or set in motion fantasies and fears that 
possess the minds of others like the devils of 
antiquity. 

It takes great skill to say just what needs to be 
said to do good and to stop there. Much medical 
information is “classified” or “privileged” in the 
sense that it should be transmitted only to those 
who have to know about it for some clearly recog- 
nizable reason. This type of knowledge is irrelevant, 
unintelligible or potentially harmful to the casual 
or unprepared listener. Someone has to decide 
what medical information is suitable for general 
distribution. Up to the present, it has been the 
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medical profession as a body and not the individual 
physician who has done so, 


An editorial in a well-known Canadian daily 
recently quoted a paragraph from the C.M.A. Code 
of Co-operation, the final sentence of which reads, 
“The news media should make every effort to seek 
out spokesmen designated by the local medical 
society”, The newspaper then opined, “This attitude 
has led to a tendency in the medical profession to 
become individually voiceless on all matters of 
public concern unless members have the permission 
of the local doctors’ union.” 


Another newspaper in a comment entitled 
“Medicos as Censors” interpreted the contents of 
the editorial “The Safety of Blood Transfusions” 
that appeared in the September 9 issue of this 
Journal as implying that “No medical reports 
should appear in the lay press without the rubber 
stamp of the professional union: No individual 
physicians should make statements to the press” . . . 
“These,” declared this paper “are fighting words 
indeed and they do not help the lay public to form 
an educated opinion nor to gain confidence in the 
professional union. . . . We are alarmed at the hint 
of official censorship, . . .” 

The non-medical editor smells censorship in the 
recommendation that “the news media should seek 
out spokesmen designated by the local medical 
society” and sees the shadow of a baleful and 
oppressive “Big Brother” in the advice to physicians 
in the Code of Ethics: “All opinions on medical 
subjects which are communicated to the laity by 
any medium , . . should be presented as from some 
organized and recognized medical society or 
association and not from an individual physician. 
Such opinions should represent what is the gener- 
ally accepted opinion of the medical profession.” 

An internationally known Canadian journalist 
recently said that, in his opinion, there is a power- 
ful and vigilant agency within organized medicine 
which is continually enforcing absolute conformity 
on every physician; most doctors, expect those who 
are very courageous, are afraid to tell the truth 
to the lay press. He said further that he would not 
be a party, consciously or unconsciously, to this pro- 
cess of medical regimentation and if any doctor has 
the courage to defy this censorship, his opinion has 
every right to be heard and the columns of the 
public press are always open to him. We have no 
reason to believe that this journalist is alone in 
holding this opinion. 

As physicians intimately associated with the 
members and executive officers of The Canadian 
Medical Association, we know of no method where- 
by such censorship could be established and main- 
tained, Further, we find the idea of direct censor- 
ship surprising and, indeed, foreign to the atmos- 
phere of a profession. The individual physician- 
member has very strongly developed instincts 
toward independent judgment upon which he relies 
heavily in the practice of his profession, It is hard 
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to imagine any form of “thought control” being 
worth the effort even if it were feasible. 

To say this is not to suggest that the natural 
community of thought and action that exists in any 
of the recognized professions, particularly medicine 
and law, does not lead to an appearance of close- 
knit conformity, especially to those who view these 
professions from without. This instinct to act and 
speak as the individual conceives the ideal phy- 
sician should, is imbibed from his first day in medi- 
cal school, However, the observer who perceives 
this as “censorship” is deficient in his understand- 
ing of the professional life. 

Why does the Code of Ethics recommend that 
all opinions on medical subjects represent what is 
the generally accepted opinion of the medical pro- 
fession? It is worth noting, for future reference, 
that The Canadian Medical Association, through a 
Code of Ethics, can only recommend certain rules 
of conduct. It is a voluntary association and has no 
disciplinary powers whereby it could enforce con- 
formity even if it wished. All disciplinary powers 
are vested in the provincial medical licensing 
authorities, the Colleges of Physicians and Sur- 
geons, or the Provincial Medical Boards, Further- 
more, when we quote the Code and apply it to 
current problems, we do not thus infer that it is 
perfect and immutable. 

The attitude reflected in the Code is in keeping 
with the privileges and responsibilities of a self- 
governing profession, Historically, the agreement 
to speak in a single voice and from a united and 
predetermined position was one of the safeguards 
of a profession struggling to establish itself and 
survive in an indifferent or hostile environment. 
Many tend to forget how recently the profession 
purged itself of the grossest elements of inadequate 
education, charlatanism and unethical professional 
practices. The profession has largely lifted itself 
out of the pre-Flexnerian mire by its own boot- 
straps. One of the means of improvement was the 
community of thought and action and the de- 
termination to adhere individually to the best that 
the profession knew at any one time. It has yet to 
be shown that this attitude of cautious reserve is 
no longer of service to the profession or in the best 
interests of the public. 

The profession expects the individual physician 
to submit his actions and words to the scrutiny of 
his peers so they can be assured that (a) the indi- 
vidual physician’s actions are “good for” the patient 
and for society as a whole, and (b) the specific 
act is appropriate to the traditional concept of the 
physician, which the individual is pledged to 
uphold. 

Thoughtful members of the medical profession 
have always given great weight to the ancient in- 
junction “First, do no harm. , . .” This attitude has 
been applied particularly to public utterances by 
doctors which involve criticism of the modes of 
practice of other physicians, The potent trust that 
an individual patient has in his or her physician is 
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largely irreplaceable once it has been seriously 
damaged. Many of the professional decisions made 
in the course of the physician’s duties are based on - 
an assessment of a number of dynamically variable 
factors—the conditions contributing to make a de- 
cision reasonable in a given instance being so 
changeable that in some instances even the expert 
observer cannot judge the rightness of a specific 
action. For example, the Law follows the reason- 
able practice of judging an individual practitioner 
only in terms of what the average physician of 
similar training and professional skill would be 
expected to do. 


Furthermore, in the public mind, the individual 
physician is all too often assumed “to be speaking 
for medicine”, so despite his protestations to the 
contrary his words and actions cannot be divorced 
from the common welfare. There is no way for him 
to be received by the public as speaking for him- 
self. His words originate as “one man’s opinion” 
but they often go on to involve every physician 
and his patients, 


MEASLES VACCINE 


EASLES, a common infectious disease, in addi- 
tion to being a most distressing illness, as 
anyone who-has had it or observed it will attest, 
may have serious complications, such as pneumonia, 
otitis media, flare-up of active tuberculosis, or ence- 
phalitis. In spite of this, until quite recently it has 
been more or less accepted that to the average 
long-suffering individual, an attack of measles is 
as inevitable as death and taxes. In recent years 
the morbidity of the disease has been strikingly 
reduced by prophylaxis with gamma globulin or 
convalescent serum when these have been used in 
time, but usually the diagnosis of measles comes 
to light too late for such seroprophylaxis to be of 
value. A living attenuated measles-virus vaccine has 
now been prepared from the Edmonston strain of 
Enders’ virus propagated in tissue cultures of chick 
embryo. It has been reported that this attenuated 
virus vaccine, when injected into non-immune 
persons, produces clinically modified measles and 
results in serologic immunity in approximately 
95% of subjects so treated.! 


Recently, Reilly et al.? reported the results of a 
study of the effects of such an attenuated live 
measles-virus vaccine in infants, Vaccination con- 
sisted of the subcutaneous injection of 0.25 ml. 
of Enders’ living attenuated measles-virus vaccine 
in the region of the upper arm. The investigators 
found that infants with detectable measles antibody 
of maternal origin failed to respond clinically or 
serologically to this vaccine, but at a later time, 
when the maternal antibody was lost, these infants 
became fully susceptible to infection with the virus 
administered parenterally. On the other hand, in- 
fants without initially detectable maternal antibody 
responded clinically and immunologically to paren- 
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teral administration of the live virus vaccine and 
retained their antibody levels, with the result that 
they were solidly immune for at least nine months 
to re-infection with a second dose of vaccine by the 
same route. 

Since the parenteral administration of Enders’ 
living attenuated measles-virus vaccine occasionally 
gives rise to clinical reactions accompanied by 
rectal temperatures as high as 106° F., and by con- 
siderable malaise which may be disturbing in 
thermolabile infants or children, and particularly 
in patients prone to febrile convulsive seizures, 
gamma globulin with a titre of 1:400 in a dose of 
0.01 or 0.02 ml. per Ib. of body weight was injected 
in one group of infants immediately after the vac- 
cine had been given. It was noted that this se- 
quential administration of live virus vaccine fol- 
lowed immediately by human gamma globulin 
injected into a different site from the vaccine 
appeared to circumvent all significant clinical re- 
actions without suppression of the antibody re- 
sponse. 

In another recent report Karelitz et al. have 
described their experience with three batches of 
attenuated measles-virus vaccine, each with a dif- 
ferent virus content, prepared from the Edmon- 
ston strain of Enders’ virus. 

One hundred and three children, 88 of whom 
were non-immune, were inoculated subcutaneously 
with a single 1-ml. dose of the dry measles-virus 
vaccine re-suspended in distilled water; 23 of these 
subjects received vaccine No. 1, 61 received vaccine 
No. 2, and 19 received vaccine No, 3. Only 10 of 
the non-immune children became sufficiently ill to 
stay in bed, and even in these cases the fever and 
malaise were comparable in intensity only to that 
which may be manifested by children with ordinary 
mild measles. Antibody responses were determined 
by two methods, one involving the cytopathogenic 
effect of serum-virus mixtures on monolayers, and 
the other involving the metabolic inhibition test. 
Of the 88 susceptible children, follow-up was pos- 
sible for 86, and all of these showed a rise in 
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neutralizing antibody titre similar to that following 
ordinary measles, whereas those children with 
minimal antibody levels prior to vaccination usually 
failed to react clinically or serologically to the 
vaccine. 

The disease caused by the vaccine was not con- 
tagious for contacts, even susceptible siblings who 
were in intimate contact throughout the course of 
the reaction period, Complications were rare: only 
three instances of mild otitis media and of bron- 
chitis were noted among the vaccinated children; 
pneumonia and encephalitis were not encountered. 

Evidence of the duration of the protection in- 
duced by the Edmonston strain of attenuated 
measles-virus vaccine was seen both in the per- 
sistence of antibody and in the results of challenge 
exposure: 10 children retained their antibody levels 
eight to 12 months after vaccination; and three 
vaccinated children who were intimately exposed 
to siblings with measles six, eight and twelve 
months after inoculation, showed no clinical or 
serological changes. 


The development of a living attenuated measles- 
virus vaccine has been a great step forward in the 
field of public health, This vaccine has made it 
possible for physicians to induce modified measles 
at will, to choose a suitable time for vaccination, 
to minimize the risk of central nervous system 
complications, and to prevent epidemics in schools, 
hospitals and military camps. Desirable features of 


the vaccine from the point of view of the individual 
being vaccinated are its lower morbidity, the very 
significant reduction in the severity of the illness, 
and the absence of infectiousness, as compared to 
an attack of ordinary measles; at the same time the 
degree of immunity following vaccination approxi- 
mates that induced by the naturally occurring 


disease. F.L. 
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PAGES OUT OF THE PAST: FROM THE JOURNAL OF FIFTY YEARS AGO 


Access to the medical literature of Germany and France 
is indispensable for anyone who would become a pioneer 
and help to carve the way his fellows are to follow. If you 
do not win this for yourselves now, it will not be any 
easier later. And do not imagine that anyone can give you 
this boon. However helpful any instruction offered you in 
the study of a language may be, facility in reading a 
language, learnt after we have passed the days of child- 
hood, has never been acquired except by laborious, some- 
times painful, effort. But the efforts do not have ,to last 
long, and it is easier for you when they have succeeded 
to take a high place in your calling. When it is necessary 
to explore the sources of knowledge on any subject, and this 
will be often necessary if you are bent on making the most 
of yourself in the service of others, you will perhaps at first 


be astonished to find how short a distance a knowledge 
of English only will take you. 

Why not, therefore, resolve to supply any deficiencies of 
this kind you suffer from now? Why should you not, instead 
of getting all your text-books in English, get one of them 
this year in German, another next year in French? Now 
that so much of what you learn is learnt not from books 
but in the clinics or laboratories, the amount of reading 
necessary in such subjects is not great. All you have to do 
is to follow the practical work by occasional reference to 
your systematic text-book, keep track of the relations of 
the parts to the whole and confirm, clinch and supplement 
in the printed accounts the information you have acquired 
in other ways.—J. B. Leathes: Address to the Faculty of 


ee, University of Toronto, Canad. M. A. J., 1: 1120, 
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PROLONGED RETENTION OF THE 
DEAD FETUS IN UTERO 


To the Editor: 


Dr. R. A. H. Kinch’s recent article on the manage- 
ment of prolonged retention of the dead fetus in utero, 
published in the Journal of October 21, (Canad. M. 
A. J., 85: 932, 1961), was a refreshing and valuable 
review of the factors affecting the management of this 
tragic and difficult problem. I would like to offer an 
additional indication for early delivery of the retained 
dead fetus along with a brief description of a personal 
case which illustrates this indication. 

We are often confronted with a problem of fetal 
death, the basis of which is totally unknown. If we 
are to make any inroads into this problem of late fetal 
death, delivery of the fetus prior to extensive macera- 
tion is essential so that postmortem examination may 
offer us something definite in diagnosis. 


Mrs. J.S., aged 23, was confined on August 15, 1960, 
following an uneventful first pregnancy. She was Rh 
negative, but several determinations of her antibody 
titre, the last seven days prior to delivery, revealed 
no antibodies. This child was delivered as a breech 
presentation and was difficult to resuscitate, and, at 
three months of age, was found to have a large ventri- 
cular septal defect. On March 29, 1961, the mother 
reported again for prenatal care for a pregnancy with 
an L.N.M.P. of February 4, 1961. Rh titres were taken 
on July 19, 1961, with a result of 2 in saline, 2 in 
albumin reported. Her husband is Group O, Rh positive 
and probably is homozygous. On August 24, 1961, the 
titre was unchanged. 

On September 7, 1961, she again reported for an 
antibody titre. This time the titre was 8 in saline and 
8 in albumin, and she reported that she had not felt 
movement for 24 hours. The fetal heart was not heard. 
On September 22, she returned and at that time there 
had been no fetal activity for a period of over two 
weeks and the fetal heart was again not heard. A fetal 
electrocardiogram the following day showed no cardiac 
activity, and after her admission to hospital, fetal 
radiographs revealed a positive Spalding’s sign. 

We were thus faced with fetal death at approximately 
30 weeks in an Rh negative mother with evidence of 
Rh sensitization but with very low titres of antibody. 
It was felt by our consultants that this baby had died 
as a result of erythroblastosis. The implications for this 
patient’s obstetrical prognosis were, therefore, quite 
bleak. 

Although this patient’s fibrinogen index was normal, 
and we were quite sure that fetal death had occurred 
no more than three weeks previously, it was decided 
to attempt to deliver this baby by Pitocin drip induc- 
tion in order that an accurate cause for this baby’s 
death could be fixed. This maneuver was quite suc- 
cessful and was attended by no complications. The 
baby, on delivery, was found to have the cord wound 
extremely tightly around the neck five times, and 
postmortem examination revealed no evidence of ery- 
throblastosis. 


For this particular patient, an accurate diagnosis of 
the cause of death of her baby was extremely important 
in the management of her subsequent pregnancies. We 
feel that expectant management and delivery of a 
severely macerated fetus eight or ten weeks after fetal 
death might have left us with the incorrect assumption 
that this patient’s problem lay in her Rh sensitization. 
Such an indication for induction in the face of fetal 
death may occur only occasionally, but under these 
circumstances it should, I feel, be given careful con- 
sideration. 

GartH E. Mosuer, M.D. 
St. James Medical Dental Centre, 
2031 Portage Avenue, 
St. James, Winnipeg 12, Man. 


TEACHING SESSION ON 
DYSMENORRHEA, 94th ANNUAL 
C.M.A. MEETING 


To the Editor: 


May I ask your indulgence in printing a corrected 
version of the review of my remarks (Canad. M. A. J., 
85: 328, 1961)? 

“The secohd paper .was presented by Dr. J. S. 
Henry, Jr., Royal Victoria Hospital, Montreal. He 
stated that measurement of intrauterine pressure during 
the first half of the menstrual cycle reveals the presence 
of irregular small contraction waves which occur every 
30 to 60 seconds. These are known as ‘A’ waves; their 
production is dependent on estrogen secretion. At mid- 
cycle, larger and more prolonged waves with a fre- 
quency of two to three minutes gradually appear. 
These are known as ‘B’ waves and their occurrence is 
dominated by estrogen and progesterone secretion. 
The ‘B’ waves gradually replace the ‘A’ waves. In an 
anovulatory cycle, in which there is no corpus luteum, 
and no progesterone is secreted, only “A’ waves occur 
and there is no pain when menstruation occurs. 

“Dysmenorrhea is associated with hypercontractility 
or incoordinated activity of the uterine musculature or 
a combination of both. Contractions exerting a pressure 
as great as 330 mm. Hg have been measured during 
dysmenorrhea (in labour, contractions seldom exceed 
100 mm. Hg). Pain occurs when the pressure exceeds 
the arterial systolic pressure of 120 mm. Hg. Oscilla- 
tions due to the fluctuating pressure of the arterial tree 
can be seen on the intrauterine pressure recording. 
These cease when the intrauterine pressure exceeds 
120 mm. Hg. It is tempting to attribute the pain’ of 
dysmenorrhea to ischemia. The cause of the hyper- 
contractility may well be associated with the known 
responsiveness of estrogen-progesterone nourished myo- 
metrium to oxytocic substances in the blood. The cause 
of the incoordinated activity is thought to be related 
to noradrenaline secretion.” 

J. S. Henry, Jr., M.D. 
Department of Obstetrics and Gynecology, 
Royal Victoria Hospital, 
Montreal. 
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RENAL LESIONS IN LEUKEMIA 


The renal lesions found at autopsy in 214 patients 
with leukemia were compared by Norris and Wiener 
(Am. J. M. Sc., 241: 512, 1961) with the findings in 
control subjects. Patients with monocytic leukemia, the 
unclassified acute leukemias, chronic lymphocytic and 
chronic granulocytic leukemia had an increased in- 
cidence of acute pyelonephritis, while patients with 
histiocytic leukemia tended to have an_ increased 
incidence of chronic pyelonephritis. - 


Immunologic defects, steroid administration, peri- 
ureteral obstruction, lymphatic blockage by tumour and 
an increased incidence of renal calculi were thought 
to be predisposing factors to pyelonephritis. The in- 
cidence of renal calculi was increased in patients with 
chronic lymphocytic and granulocytic leukemia. Irradia- 
tion, radioactive phosphorus, TEM, chlorambucil, 
cortisone and Thio-TEPA have been reported in the 
literature as contributing to calculus formation or 
crystalluria. 


Leukemic infiltration of the kidneys occurred in 
52% of cases. Despite diffuse renal replacement by 
leukemic infiltrates, the patients died of causes un- 
related to renal dysfunction, before the onset of 
marked azotemia. Hemorrhage into the renal paren- 
chyma was common in the acute forms of leukemia, 
occurring in at least 20% of cases. Renal parenchymal 
hemorrhage was nearly always accompanied by gener- 
alized hemorrhagic manifestations. 


THE PREVALENCE OF ARTHRITIS 
IN ALASKAN ESKIMOS 


There is an increasing interest in determining the 
prevalence of the arthritides in different populations, 
both as a measure of.the disease load these afflictions 
impose on the population and as a clue to their etiology 
and pathogenesis. The value of “geographical” studies 
in arthritis has been discussed in a recent publication. 
Attempts at epidemiological investigations prior to 
1950 were hampered by the absence of accepted diag- 
nostic criteria, and many of these early studies are of 
limited value because their nomenclature of diseases 
does not correspond to modern usage. In the past few 
years several developments have made possible an 
estimation of the prevalence and incidence of arthritic 
diseases. These developments include: (1) establish- 
ment by the American Rheumatism Association of 
criteria for the diagnosis of rheumatoid arthritis; (2) 
use of serologic tests for rheumatoid factor as an aid in 
the diagnosis of rheumatoid arthritis (as a result of 
the present and other investigations, it is known that 
these tests cannot be used alone as an indication of the 
prevalence of the disease); and (3) use of the methods 
for population studies of rheumatoid arthritis. 


A preliminary study to determine the prevalence of 
rheumatoid arthritis and to estimate the prevalence of 
osteoarthritis in an Eskimo population is described by 
Blumberg et al. (Arthritis & Rheumat., 4: 325, 1961). 
Studies of the distribution of positive reactions in sero- 


logical tests used in rheumatoid arthritis were also 
made. 
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The results were arranged under three major head- 
ings: (1) the prevalence of osteoarthritis determined 
from radiographs of hands and wrists in North Alaskan 
Eskimos and Southwest Alaskan Eskimos; (2) the prev- 
alence of individuals with positive bentonite floccula- 
tion tests in Alaskan communities; and (3) the prev- 
alence of rheumatoid arthritis in the North Alaskan 
Eskimo community of Wainwright obtained from 
history, physical examinations, radiographs and serol- 
ogy. Reports on the prevalence of cardiovascular disease 
and the distribution of some inherited biochemical traits 
have been prepared separately. 

Rheumatoid arthritis is present in an Alaskan Eskimo 
population. The prevalence of radiographic evidence 
of osteoarthritis of the hands and wrists has been de- 
termined in an Eskimo population. Comparison with 
available U.S. white data suggests that the prevalence 
may be lower in the Eskimo. There was a high prev- 
alence of individuals in the village of Wainwright 


whose sera yielded a positive bentonite flocculation 
test. 


ESOPHAGITIS ASSOCIATED WITH 
HEMORRHAGE FROM 
ESOPHAGEAL VARICES 


The esophagoscopic findings in 120 patients with 
esophageal varices were reviewed to determine the 
incidence of esophagitis in the presence of hemorrhage 
from varices. Forty-six per cent of the patients ex- 
amined during the two weeks after hemorrhage (and 
who did not have esophageal tamponade) were found 
by Polish and Sullivan (Ann. Int. Med., 54: 908, 1961) 
to have evidence of esophagitis. This lesion was seen 
in only 15% of the patients who had not had a recent 
hemorrhage. Nine of the 120 patients had hiatus hernias 
associated with varices, and eight of these had repeated 
hemorrhages. Twenty-three of the patients examined 
had a marked degree of ascites, and in 13 of these the 
presence of esophagitis was established when they 
were examined. Only seven of these 13 had had previ- 
ous bleeding. 

The incidence (46%) of coexistent inflammation with 
recent hemorrhage from esophageal varices is strictly 
in accord with the incidence noted by other investiga- 
tors who examined necropsy material for evidence of 
ulceration in the presence of hemorrhage from varices. 

The high incidence of repeated hemorrhage in pa- 
tients with coexistent hiatus hernia and esophageal 
varices supports the supposition that gastric reflux is a 
factor in precipitating inflammation and hemorrhage, 
in consideration of the fact that this is a frequent 
accompaniment of hiatus hernia. Increase in intra- 
abdominal pressure from ascites possibly contributes to 
the occurrence of gastric reflux, with the production of 
esophageal inflammation. Alterations in size of the 
liver may also be capable of affecting the anatomic 
relations of the cardia and in facilitating reflux with 
resulting inflammation. The absence of hemorrhage in 
certain patients with esophageal varices and esophagitis 
emphasizes the importance of unknown factors in the 
production of hemorrhage from varices. 


(Continued on advertising page 29) 
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THE FIFTY-FOURTH ANNUAL MEETING 
OF THE SASKATCHEWAN DIVISION — 
THE CANADIAN MEDICAL ASSOCIATION 


It may well be that the fifty-fourth annual meeting 
of the College of Physicians and Surgeons of Sas- 
katchewan (Saskatchewan Division of The Canadian 
Medical Association), held in the Bessborough Hotel, 
Saskatoon, October 17 through October 20, will mark 
an important milestone in the history of medicine in 
that province. It was scarcely surprising, in the light 
of recent political developments in Saskatchewan, that 
the annual business meeting was dominated by the 
shadow of a bill of enabling legislation at that time 
receiving reading before the Legislative Assembly of 
Saskatchewan, under the title “An Act to provide for 
Payment for Services rendered to Certain Persons by 
Physicians and Certain other Persons” (short titl— 
“The Saskatchewan Medical Care Insurance Act — 
1961”). To this observer, the firmness and unanimity 
of opinion with which decisions were reached by the 
members of the Saskatchewan Division regarding the 
proposed legislation and their future action relative 
thereto was an impressive feature of this meeting, at 
which some 445 of the province’s total of approxi- 
mately 900 doctors were registered. Other highlights 
were the quality of contributions to the scientific pro- 
gram by the participating members of the Division 
as well as by their distinguished guest speakers; the 
warmth of western hospitality reflected in the social 
program; the unusual exhibition of doctors’ hobbies 
that ranged from dinghys to dinosaurs, from organs to 
orchids, and from fossils to fishing flies; and the am- 
azing reservoir of latent dramatic talent displayed by 
the contestants for the Ritchie Cup which was retained 
once again by the strolling players of the Prince Albert 
and District Medical, Little Theatre and Come-What- 
May Society with their remarkable production of “Hell’s 
a-Ponpin’”, a musical (?) drama in one act. 


SCIENTIFIC PROGRAM 


A symposium on Gastric Disorders was introduced 
by Dr. D. J. Bucnan of Saskatoon, who spoke on the 
subject of Gastric Physiology and Laboratory Investiga- 
tion. To date, the main body of research in the field 
of gastric disease has been directed toward studies of 
secretory activity, electrical potential and motility of 
the gastric wall; the majority of these investigations 
have been concerned with secretory activity. Dr. 
Buchan enumerated and discussed the various tests of 
gastric secretory function under the headings of (a) 
the numerous types of investigation of gastric hydro- 
chloric acid secretion, (b) studies of pepsin as re- 
flected by estimations of serum pepsinogen and uro- 
pepsin, (c) the alkaline component of gastric juice, 
and (d) the macromolecular components of gastric 
mucosa. He mentioned the hope that further knowledge 
of gastric secretory patterns may be of value in plan- 
ning the technique and type of gastric reséction that 
would be most effective in the treatment of patients 
with peptic ulcer. In closing, Dr. Buchan commented 
on the recent intriguing evidence of an apparent 
relationship between duodenal ulcer liability and the 





L. Hillyard, Saskatoon, Sask. 


Above, left to right: Dr. H. D. Dalgleish, President, Sas- 
katchewan Division, Canadian Medical Association; Dr. G. 
W. Halpenny, President, Canadian Medical Association; Dr. 
R. G. Murray, President, Saskatoon and District Medical 
Society; Dr. O. H. Wagensteen, guest speaker at the 54th 
Annual Meeting, and Professor of Surgery and Head of 
the Department, University of Minnesota; and Dr. A. F. W. 
Peart, Deputy General Secretary, Canadian Medical Asso- 
ciation. 


blood groups. It appears that among persons with 
blood group O the risk of duodenal ulcer is significantly 
greater than it is in persons with blood groups A, B 
or AB. Investigations to date suggest that the latter 
blood group substances exert some protective influence 
against the development of ulceration. The demon- 
stration in gastroduodenal mucosa of the mucopoly- 
saccharides that confer the characteristics of these blood 
groups on erythrocytes is consistent with this hypo- 
thesis. 


The Radiologic Diagnosis of Gastric Lesions was 
discussed by Dr. E. W. SPENCER of Saskatoon, who 
emphasized the radiographic features of importance in 
the differentiation of benign gastric ulcerations from 
malignant lesions. The crater of a benign ulcer is 
characteristically extraluminal, and the mucosal pattern 
reveals the rugae extending into the crater on which 
they converge like the spokes of a wheel. These rugal 
patterns terminate in a clear zone, the meniscus, which 
is due to the presence of edema at the edge of the 
crater. The crater edge itself may give the appearance 
of a second line known as Hampton’s line. The pres- 
ence of the latter is strongly suggestive of benign 
etiology of the ulcer. Serial radiographs of a benign 
ulcer should reveal progressive evidence of healing. 
On the other hand, a malignant etiology should be 
suspected if the ulcer is located on the greater curva- 
ture, if the crater is intraluminal, with overhanging 
edges, and if the mucosal pattern does not extend into 
the crater but stops abruptly short of it. While all. of 
these characteristics are generally very helpful in 
deciding whether an ulcer is benign or malignant, 
none of them individually, or in combination, are in- 
fallible in this respect. In addition to the foregoing 
direct radiological signs of gastric ulceration that 
depend on the demonstration of an actual ulcer crater, 
there are certain indirect radiographic evidences of 
the presence of an ulcer. One of these is Frankel’s 
sign, which consists in the fluoroscopic demonstration 
of an area in the gastric wall which is consistently 
skipped by peristaltic waves. Other indirect signs of 
ulceration include the presence of persistent spasm in 
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a localized area of the stomach wall, and the retention 
of gastric contents and eventual gastric atony, indicative 
of pyloric obstruction. Dr. Spencer also spoke briefly of 
the comparatively new technique of cineradiography, 
a useful modern tool in gastrointestinal radiography with 
many advantages over the older, conventional pro- 
cedures. In this technique an image intensifier replaces 
the usual fluoroscopic screen and reveals an image as 
much as 1500 times as bright as that on the conven- 
tional screenThe intensified irhage is transferred by 
a television tube.to a television screen where it is 
photographed by a moving picture camera. Examples 
of cineradiographic motion pictures taken on subjects 
with a normal esophagus and stomach, esophageal 


carcinoma, benign gastric ulcer, duodenal ulcer and’ 


gastric cancer were illustrated. 
= 2 ° 


A comprehensive discussion of the subject of Hiatus 
Hernia was presented by Dr. G. W. Hapenny of 
Montreal, President of The Canadian Medical Associa- 
tion. After reviewing pertinent historical features and 
the anatomical, physiological and etiological principles 
involved in the pathogenesis of such lesions, Dr. Hal- 
penny presented a detailed analysis of 317 cases of 
hiatus hernia encountered since 1955 at the Queen 
Mary Veterans and Montreal General Hospitals. Of 
the various age groups studied, the greatest number 
of cases occurred in patients between 50 and 80 years; 
52% of all the patients were women and 48% were 
men; 87% had a hiatus hernia of the direct or sliding 
type and 13% had para-esophageal (indirect or rolling) 
hernias; in some, these two types of hernia were com- 
bined. The presenting symptoms encountered were 
classified in three major groups: (1) dyspepsia, (2) 
chest pain, (3) anemia. Those whose presenting prob- 
lem was that of dyspepsia complained variously of 
epigastric pain, heartburn, flatulence, nausea and vomit- 
ing. In some, the pain simulated angina pectoris, from 
which it differed, however, in that it was predom- 
inantly influenced by- posture rather than by effort. 
The presence of dysphagia usually indicated a severe 
complication, generally in the form of esophagitis. 
It was observed that fluoroscopic evidence of reflux 
of barium from the stomach into the esophagus usually 
indicated the presence of esophagitis but that this sign 
could be absent in some patients with severe eso- 
phagitis. When chest pain was the main presenting 
complaint, it frequently radiated into the neck and 
arms and posed major difficulties in differential diag- 
nosis. Sixty-nine of the patients in this series had 
cardiac symptoms and an abnormal electrocardiogram, 
and an additional 14 had acute chest pain suggesting 
myocardial infarction but not accompanied by any 
electrocardiographic abnormality. The occasional pa- 
tient showed reversion of ECG abnormalities to normal 
after surgical repair of their hiatus hernia. The ex- 
planation of this phenomenon is obscure. Anemia due 
to bleeding in association with esophageal hiatus hernia 
is probably more common and severe than is generally 
realized. In this series, 20 patients had massive hema- 
temesis, nine had moderate bleeding, 10 had “silent” 
bleeding, and 40 showed occult blood in the stools. 
Other diseases are frequently encountered in any group 
of patients in the age group most susceptible to hiatus 
hernia. Associated diseases that were noted in this 
group of patients included cholecystitis, cholelithiasis, 
diverticulitis and gastric or duodenal ulcer, all of which 
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L. Hillyard, Saskatoon, Sask. 
Dr. G. W. Halpenny (left), President of The Canadian Medi- 
cal Association, congratulates Dr. W. S. Lindsay of Sas- 


katoon on his election to Senior Life Membership in the 
C.M.A. 


further complicate the diagnosis. The particular com- 
bination of cholelithiasis, diverticulitis of the colon, and 
hiatus hernia is designated as Saint’s triad. The results 
of operative repair of hiatus hernias are not invariably 
good. Before such an operation is considered, the 
majority of patients should first be placed upon an 
adequate medical regimen that should include a bland, 
ulcer-type of diet; antacids; antispasmodics; small, 
frequent feedings; avoidance of the recumbent posture 
after meals, tight belts or corsets, and constipation; 
reduction of obesity; and the use of 4-inch blocks to 
raise the head of the bed and permit sleeping in a 
semi-upright posture. Operation should be reserved for 
those who do not respond to conservative measures 
and for those with complications. 


o oO ° 


Dr. O. H. WANGENSTEEN, Professor and Head of the 
Department of Surgery at the University of Minnesota, 
Minneapolis, delivered an entertaining and free-wheel- 
ing discourse on The Gastric Cancer Problem. He 
emphasized that current diagnostic procedures, of 
which roentgenography is probably the most useful, 
are still inadequate for early diagnosis of cancer of the 
stomach. Most visceral cancers develop over a “silent” 
interval of approximately two years, after which most 
patients and doctors consume about another six 
months before a decision to operate is reached. Thus, 
new tools for more efficient early diagnosis are obvi- 
ously and urgently required. Improved cancer detection 
programs have paid distinct dividends as far as cancer 
of the rectum, cervix and breast are concerned, and it 
is of considerable importance that better procedures 
be developed for the detection of gastric cancer during 
its latent period of development. To this end, every 
patient admitted to the outpatient service at the 
University of Minnesota is subjected to tests of gastric 
secretory function. If achlorhydria is present, a gastro- 
intestinal radiological examination is performed, and 
if this shows any suggestive evidence of carcinoma of 
the stomach, a gastric resection is carried out. The 
value of simple gastric aspiration and testing for 
achlorhydria as a screening device was repeately em- 
phasized. This is often sufficient to allay any doubts 
and hesitancy in carrying out surgical resection in 
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suspicious or doubtful cases, but is all too often over- 
looked or neglected. Dr. Wangensteen commented on 
recent research in early gastric cancer detection with 
particular reference to one test developed for this pur- 
pose at the University of Minnesota. This test involves 
the administration of an intravenous injection of radio- 
active phosphorus, following which an inflated condom, 
coated with a photographic emulsion, is passed on the 
end of a tube into the patient’s stomach where it is 
left overnight. The isotope is taken up by cancer cells 
to a markedly greater extent than by normal gastric 
mucosal cells. Consequently, if cancer cells come in 
contact with the photographic emulsion, the latter is 
altered by the action of the isotope concentrated in 
the malignant cells. This area of contact is clearly 
shown when the condom is withdrawn from the pa- 
tient’s stomach the next morning and the photographic 
emulsion is developed. The remainder of this discussion 
was devoted to recent refinements in surgical tech- 
niques of gastrectomy for gastric carcinoma. 


2 oS o 


Professor Wangensteen’s second contribution dealt 
with the subject of The Bowel Obstruction Problem. 
Many aspects of this problem, he noted, remain un- 
solved. Earlier in this century the lethal factor in 
bowel obstruction was suspected to be the absorption 
of toxic proteoses. Later the important role of electro- 
lyte imbalance was recognized. Additional serious 
problems arise owing to loss of fluid, atony and im- 
pairment of viability of the affected segment of bowel 
wall. An important clue to the diagnosis of intestinal 
colic is the concomitant association of borborygmi and 
pain. With small bowel obstruction, the typical picture 
is one of distension, colic and copious feculent vomit- 
ing. The latter is pathognomonic of lower small bowel 
obstruction. Large bowel obstruction is featured by 
enormous distension and colic without vomiting, or 
possibly with a little reflex, non-feculent vomiting. The 
diagnosis of obstruction having been made, the next 
problem is that of defining its nature, whether it be 
simple or concomitant obstruction, i.e. associated with 
impairment of blood supply and strangulation of the 
bowel wall. It should be kept in mind that venous as 
well as arterial occlusion may result in bowel obstruc- 
tion. Dr. Wangensteen then discussed the various pro- 
cedures of choice for decompression of obstructed 
bowel loops, and the design, attributes and shortcom- 
ings of the wide variety of tubes now available for this 
purpose. He stressed the major problems confronting 


the surgeon in operating on such cases, due to the, 


massive, flowing billowy coils of distended bowel, and 
discussed ways and means of minimizing this technical 
difficulty, none of which however, completely overcome 
it. In the matter of operative procedure, he observed 
that when bowel resection is carried out, the subse- 
quent anastomosis should always be of the end-to-end 
type. 
= * * 

In a discussion of The Care of Elderly People, Dr. 
B. Koprynsky of Regina enlarged upon the particular 
physical, physiological and psychological problems of 
elderly people that make the care of the aged an often 
difficult proposition, distinct in many respects from the 
care of younger adults. Long-term geriatric patients in 
particular present complicated problems of care. Such 
patients may be considered in three general categories: 
(1) elderly patients with progressive diseases, such as 
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rheumatoid arthritis; (2) active old people who sud- 
denly become disabled, e.g. by a cerebrovascular 
accident, or hip fracture; (3) frail elderly persons who 
show gradual, general physical and/or mental decline. 
For all of these three groups the main objective is to 
improve functional capacity and reduce their depen- 
dence upon others. To this end the intensive applica- 
tion of all modern techniques of rehabilitation is 
essential. These may involve the services of a variety of 
personnel including nurses, physical and occupational 
therapists, public health and visiting nurses, and social 
workers. All of the assets and liabilities of each dis- 
abled geriatric patient must be carefully evaluated 
before any program for their rehabilitation can be 
realistically planned and carried out. Retaining or re- 
storing the ability to ambulate is a major aim in these 
cases. In addition to overcoming mechanical difficulties 
in locomotion, measures are necessary to control postural 
dizziness and its sequelae which constitute frequent and 
troublesome problems. Evaluation of the patient’s 
mental state and ultimate capacity in this respect is of 
importance in realistic rehabilitation planning. All of 
these rehabilitative measures for the geriatric patient 
require the co-ordinated efforts of a team of medical 
and para-medical personnel and the mobilization of 
all community resources that offer a potentially useful 
contribution. Members of the family should usually be 
involved in the rehabilitation programs for patients 
residing in their own homes, under the supervision and 
direction of the family physician. Continued supervision 
and periodic reassessment by the rehabilitation team is 
required; progress should be carefully evaluated, the 
adjustment of attainable goals may be necessary, and 
the program should be altered as indicated in each 
individual case. Dr. Kobrynsky concluded his presenta- 
tion with a series of case reports illustrative of par- 
ticular rehabilitation problems in the aged, and their 
management. 
* cog * 


Dr. A. E. SOMERVILLE of Saskatoon, in a discussion 
of the role of Anabolic Steroids in Clinical Practice, 
observed that while the anabolic effect of the andro- 
genic steroids has been recognized for many years, 
their practical use for this purpose was limited, owing 
to the undesirable and androgenic effects of doses 
required to stimulate protein anabolism. Chemical re- 
finement of these products in recent years, however, 
has resulted in the production of a number of useful 
anabolic steroids. It is claimed that these agents result 
in the retention and utilization of dietary protein and 
calcium, and improvement of appetite, muscle mass, 
strength and well-being. Dr. Somerville’s observations 
on this group of drugs were based on studies of the 
effects of a large group of steroids that were used in 
the treatment of some 200 patients suffering from a 
variety of clinical disorders. The agents used in this 
study included testosterone propionate, depo-testo- 
sterone, fluoxymesterone (Halotestin), norethandrolone 
(Nilevar), nandrolone phenpropionate (Durabolin), 
methandrostenolone (Danabol) and testosterone enan- 
thate (Deladumone). Satisfactory responses were fre- 
quently encountered when a member of this group of 
drugs was administered to postoperative patients with 
progressive deterioration anorexia, and anemia en- 
countered, for example, after hip pinning in an elderly 
patient, bowel resection or prostatectomy. Beneficial 
effects were also observed among patients with gastro- 
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intestinal diseases accompanied by states of malnu- 
trition, including peptic ulcer, ulcerative colitis, post- 
gastrectomy syndromes and steatorrhea. Results were 
unsatisfactory among patients with psychogenic mal- 
nutrition. In another group with musculoskeletal dis- 
orders such as ankylosing spondylitis, osteoporosis and 
osteomalacia, and a number of patients with rheumatoid 
arthritis who evidenced severe osteoporosis after pro- 
longed corticosteroid therapy, the only favourable 
effects noted were the alleviation of back pain, sub- 
jective improvement in well-being and possible arrest 
of spinal deformity and shrinkage of stature due to 
skeletal rarefaction. In a limited experience with the 


use of these drugs for patients with neurological dis-. 


eases, the most satisfactory anabolic effects were noted 
among those with multiple sclerosis. Some patients with 
chronic renal diseases, especially pyelonephritis, showed 
some improvement in their anemia and subjective sense 
of well-being, but in general the results were incon- 
sistent in this group of patients. Equivocal results were 
observed in subjects with miscellaneous disorders in- 
cluding chronic congestive heart failure, decubitus 
ulcers and hypopituitarism. Side effects include the 
various manifestations of excessive androgen admini- 
stration such as hoarseness, acne, hirsutism and fluid 
retention. These may be produced by any of the drugs 
used in this study. Toxic effects upon the liver, with 
bile stasis, may be encountered after their administra- 
tion. Gastrointestinal upsets were experienced by some 
patients, though many with existing gastrointestinal 
diseases appeared to suffer no ill effects. The influence 
of these anabolic steroids on sexual function was 
difficult to evaluate in the group of patients in this 
particular study, most of whom were of an advanced 
age. Leukorrhea, vaginal spotting, and reactivation of 
pulmonary tuberculosis were observed in isolated cases, 
but their relation to the administration of these drugs 
could not be assumed to be a definite one. The ex- 
istence of known prostatic carcinoma or liver disease 
is a contraindicatiop to their use. In summary, Dr. 
Somerville observed that these anabolic steroids appear 
to be useful adjuncts in the treatment of certain pa- 
tients with malnutrition, anorexia and wasting in whom 
stimulation of anabolism of protein and calcium is 
desired. Their exact role in the clinical practice of 
medicine remains to be more clearly established, and 
the search for an ideal anabolic agent continues. 


co 2 or 


The 1961 Munroe Lecture, entitled The Manage- 
ment of the Leukemias and Lymph Node Disorders, 
was delivered by Dr. MAxweELL WINTROBE of Salt 
Lake City, Utah, Professor and Head of the Depart- 
ment of Medicine, University of Utah College of 
Medicine. [Eprror’s Note—The Munroe Lecture is 
presented in conjunction with the scientific program 
of each annual meeting of the College of Physicians 
and Surgeons of Saskatchewan and the Saskatchewan 
Division of The Canadian Medical Association. This 
lectureship has been arranged through the courtesy of 
the Saskatchewan Division of the Canadian Cancer 
Society, in honour of the late Dr. F. D. Munroe, a 
former Minister of Public Health in the propince of 
Saskatchewan, who in 1930 was responsible for the 
first legislation dealing with cancer, in the British 
Commonwealth.] 


Professor Wintrobe observed that so many advances 
have been made in the field of chemotherapy of the 
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leukemias and lymphomas in the past 10 to 15 years 
that it is now difficult to decide which of the rapidly 
increasing number of avaliable chemotherapeutic agents 
should be used in an individual case. He classified the 
substances currently available for treatment of this 
group of diseases as follows: 

(1) The general cellular poisons such as urethane 
and arsenic; these are rarely used now. (2) Polyfunc- 
tional alkylating agents; these include nitrogen mustard 
and its congeners (e.g. TEPA and TEM), chloram- 
bucil (Leukeran), busulfan (Myleran) and cyclophos- 
phamide. (3) Actinomycins with a lymphocytotoxic 
effect; the real value of these agents remains to be 
established. (4) Vincaleukoblastine. (5) Antimeta- 
bolites, such as 6-mercaptopurine and amethopterin 
(Methotrexate); these are of notable value in treatment 
of acute leukemias. (6) Hormones, such as adreno- 
corticosteroids and possibly sex hormones. 

These substances may be administered by a variety 
of routes, orally, intravenously, intrathecally, and intra- 
arterially. They damage normal as well as tumour 
tissue, and their range of safety is often hazardously 
narrow. Alkylating agents have a radiomimetic action. 
Many of these drugs have an ill effect upon the 
hematopoietic system. A major effect of nitrogen mus- 
tard and its congeners is depression of the bone marrow 
with leukopenia, lymphocytopenia and granulocyto- 
penia; these usually reach a maximum about three weeks 
after administration of the drug. The unpredictability 
of the effects of the nitrogen mustard congeners con- 
stitutes a major hazard. Cyclophosphamide may cause 
alopecia, and the antimetabolites may result in ulcera- 
tion of mucous membranes. The ill effects of cortico- 
steroids are well known and have been widely re- 
ported. 

In Hodgkin’s disease, nitrogen mustard is still the 
chemotherapeutic agent of choice, though radiotherapy 
is probably the most generally useful therapeutic 
modality. The value of cyclophosphamide and vin- 
caleukoblastine remains to be established, and it has 
not yet been shown that they are superior to nitrogen 
mustard. These agents may be useful for patients who 
no longer respond to radiotherapy or nitrogen mustard. 
Likewise, chlorambucil or corticosteroids may be of 
some value in such cases, though the latter must be 
given with considerable caution because of the danger 
of infection, particularly of tuberculosis. For lympho- 
sarcoma and reticulum cell sarcoma, chlorambucil and 
nitrogen mustard may be of benefit in some cases, but 
in general the results of therapy are not good. In 
chronic lymphocytic leukemia, chlorambucil is the 
choice of the chemotherapeutic agents but is not effec- 
tive in all cases. If not, corticosteroids may be given 
simultaneously, especially if severe anemia is present, 
whether the anemia be hemolytic or otherwise. For 
chronic myelocytic leukemia busulfan (Myleran) is 
the most consistently effective chemotherapeutic agent. 
For patients with multiple myeloma urethane is prob- 
ably the drug of choice but the results of treatment are 
generally unsatisfactory. In acute leukemia, three dif- 
ferent groups of chemotherapeutic agents are used 
with effect: (a) antifolic acids such as amethopterin 
(Methotrexate), (b) 6-mercaptopurine, and (c) cor- 
ticosteroids. Corticosteroids are most effective in in- 
ducing remission in acute lymphoblastic leukemia. They 
are not nearly so effective in the treatment of acute 
myeloblastic leukemia, and there is some suggestion 
that they may even aggravate the latter disease. How- 
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ever, they should probably be used in its treatment, as 
there is little choice otherwise. Unfortunately the second 
or subsequent administration of this group of drugs is 
likely to be less effective than the first. , 

The decision regarding the optimum time at which 
to institute treatment with these drugs varies with the 
different members of this group of diseases. In the 
case of acute leukemia, treatment should be started 
when the diagnosis is made. For those with chronic 
myeloid leukemia, therapy is usually instituted when 
the leukocyte count reaches about 50,000 per c.mm. 
In chronic lymphocytic leukemia, on the other hand, 
the leukocyte count is not as important as the patient’s 
general condition, and in such cases treatment is 
generally begun when symptoms become disabling. In 
patients with Hodgkin’s disease, fever, leukocytosis, 
elevation of the sedimentation rate, systemic and dis- 
abling symptoms constitute indications to begin treat- 
ment. Nitrogen mustard is indicated (a) when the 
disease is widespread, (b) when there is evidence of 
systemic intoxication, (c) when the disease fails to 
respond to radiation therapy, or (d) in certain early 
cases, in conjunction with radiotherapy and surgical 
excision of localized lesions. 

Professor Wintrobe enumerated the following gen- 
eral principles concerning treatment of leukemias and 
lymphomas: (1) The therapeutic agent of choice should 
be the one which will get the patient back on his feet 
and at his occupation as soon as possible, with the least 
expense, the least possible interruption of the patient’s 
normal activities, and the least profound or prolonged 
toxic effect. (2) Only one chemotherapeutic agent 
should be used at a time. The serious toxic reactions 
that occur with these agents are difficult to attribute 
to any one drug when two or more are being given 
simultaneously. (3) The role of maintenance treatment 
with chemotherapeutic agents remains to be clarified. 
(4) Adjunctive measures such as transfusions should 
be used ‘to a limited extent, and then only when specifi- 
cally indicated. (5) Antibiotics should not be given 
unless infection does develop, in which case the spe- 
cific antibiotic so indicated should be administered. 
(6) Platelet transfusions should be employed only 
when severe thrombocytopenia and its sequelae exist. 
(7) The use of marrow transfusions after ablation of 
the patient’s marrow is still under investigation and 
its actual value remains to be assessed. Such procedures 
are not practical for general use at present. (8) Useless 
treatment should not be employed. The administration 
of vitamin K, vitamin B,,, folic acid and iron falls 
within this category. Useless surgery, too, should be 
avoided, for example, lymph node biopsy in a patient 
with a firmly established diagnosis of leukemia. 

As far as prognosis for survival is concerned, the out- 
look for patients with most of these disorders is not 
much different, in terms of broad statistics, from what 
it was 25 years ago. However, presently available forms 
of treatment appear to result in prolongation of survival 
in individual cases, and in the specific instance of acute 
lymphoblastic leukemia a real improvement in survival 
is quite evident. In addition, the severity of morbidity 
in individual cases is much less now than in years past. 
In these respects at least, the outlook regarding the pro- 
gress in recent years has not been entirely gloomy. 

° °° 2 : 
The final session of the scientific program was de- 


voted to a symposium on Hematology under the chair- 
manship of Proressor Irwin HiLuiarp of Saskatoon. 
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The symposium was introduced with a discussion of 
Blood Clotting Mechanisms and Some Newer Coagula- 
tion Tests, presented by Dr. E. H. Braun of Saska- 
toon. In reviewing the mechanisms involved in blood 
coagulation, Dr. Braun noted that the final stages of 
clot formation have been recognized for many years. 
These involve the interaction, in the presence of cal- 
cium ions, of the enzyme thromboplastin with pro- 
thrombin to form thrombin which reacts with fibrino- 
gen to form the fibrin clot. It is possible that different 
thromboplastins may be present in the blood and in 
tissues. Dr. Braun then enlarged upon the more recent- 
ly recognized and more complex subject of the acceler- 
ator factors involved in the production of thromboplas- 
tin. He emphasized that much of the investigation 
required in cases of bleeding disorders can and should 
be done by the general physician. Most important in 
this respect is a searching history. In this particular 
group of diseases (the bleeding disorders) the physical 
examination is secondary in importance to the history. 
Commenting on the newer coagulation tests, Dr. Braun 
observed that these fall within three general categories: 
(1) Mixing experiments; here the principle involved is 
based on the fact that the blood of a patient suffer- 
ing from deficiency of one of the coagulation factors 
will not correct the coagulation defect in the blood of 
another patient with the same disorder. (2) The thrombo- 
plastin generation test. (3) Biochemical assays of 
various factors involved in coagulation. This appears to 
be a promising avenue of approach for the future, as 
more and more of the factors involved in coagulation 
have become purified and identified. This method of 
direct assay of coagulation factors could conceivably re- 
move many of the difficulties involved in existing tests 
and provide for more accurate quantitative measure- 
ment. 

2 2 = 

Dr. C. W. Baucu of Saskatoon, in his discussion of 
Treatable Bleeding Diseases, emphasized that many of 
these disorders can be diagnosed by simple measures 
available to any practitioner. These include a careful 
history and physical examination, inspection of a prop- 
erly stained blood smear, capillary fragility test, esti- 
mations of the bleeding, coagulation and prothrombin 
times, platelet count and clot retraction. Dr. Baugh 
presented a detailed classification of bleeding disorders, 
based on current knowledge of this problem, and dis- 
cussed the histories of a series of patients illustrating 
various categories of bleeding diseases, their investiga- 
tion and treatement. 

o 2 = 


Dr. MAXWELL WINTROBE of Salt Lake City, in the 
final contribution to this symposium, commented on 
certain aspects of the problem of Anemia and Its Treat- 
ment and stressed the striking advances of the past 25 
years in the knowledge of erythrocyte structure and 
chemistry, the intricacies of hemoglobin synthesis and 
abnormalities of the hemoglobin molecule with its chain 
of 150 or more polypeptides. The alteration of a single 
chain in one molecule is associated in many instances 
with abnormalities that may produce a disease such as 
sickle cell anemia. Much that has been learned in these 
studies has a bearing on human genetics. For example, 
as a result of genetic mutations in aminoacids, abnor- 
mal hemoglobins may be formed, some 40 types of 
which have now been recognized. In addition to gene 
mutations, gene deletions also produce other abnormal 
forms of hemoglobin. 
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Much has also been learned about erythrocyte metab- 
olism. For example, it is now recognized that glucose- 
6-dehydrogenase is an enzyme of considerable impor- 
tance in the metabolism of red blood cells, and that a 
deficiency of this enzyme is responsible for some cases 
of hemolytic anemia. 

Other advances have been made by the introduction 
of isotope and other newer techniques in the study of 
erythrokinetics. Examples of such techniques are those 
involving chromium®! tagging of red cells and the use 
of radioactive iron. 

In actual practice, however, a basic knowledge of a 
few simple principles and methods of investigation is 
sufficient for the proper diagnosis and treatment of the 
great majority of anemias. Of primary importance in 
this regard is the recognition of the fact that anemia 
is a symptom, not a definite diagnosis, that demands 
thorough investigation of the patient. It must be borne 
in mind, too, that the hematopoietic system — the bone 
marrow, lymph nodes, spleen, and all of the blood ele- 
ments—constitutes a unit and should be investigated 
as such. During the investigation of anemia it is neces- 
sary to take cognizance of the concept of the erythron, 
the iron and protein pool and circulating erythrocytes. 
Consideration must be given to the fact that many of 
the substances necessary for normal hemoglobin syn- 
thesis and red blood cell formation, such as protein for 
example, are present in such large supply in our civiliz- 
ation that deficiency of these substances alone will 
hardly ever be sufficient to produce anemia. Other 
essentials for normal blood formation, such as copper 
and pyridoxine, are required in such small traces that 
a deficiency in these substances sufficient to cause 
anemia is highly unlikely to exist. Another group of 
essential blood building blocks, of which pantothenic 
acid is an example, are required for other vital body 
processes and their deficiency will thus be manifested 
by other clinical syndromes, such as pellagra, which 
overshadow any anemia that may result from such 
deficiencies. The common causes of the majority of 
anemias encountered in practice are blood loss, deficien- 
cies of iron, vitamin B,, or folic acid; toxic damage 
of the bone marrow; and abnormal destruction of red 
blood cells. 

There is no short-cut in the investigation of the 
patient with anemia. In all cases a thorough, intensive 
history and physical examination are essential. In many 
instances a few simple laboratory tests suffice to estab- 
lish the diagnosis. A properly stained blood film, urin- 
alysis and examination of the stools for blood are fun- 
damental in the investigation of this problem. Certain 
additional special forms of investigation may be re- 
quired in indivdual cases; these include gastric analysis, 
a Schilling test, estimation of serum bilirubin, fecal and 
urinary urobilinogen, and osmotic fragility of erythro- 
cytes, L.E. cell tests, hemoglobin electrophoresis and a 
search for evidence of sickling. 

The agents of value in the treatment of anemias may 
be classified broadly as those which remedy specific 
deficiencies, those that relieve or modify an underlying 
disease responsible for the anemia, those that decrease 
or eliminate abnormal blood destruction, and those that 
restore depleted blood volume. : 
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It is anticipated that the following contributions to 
the program of this meeting will be published in ex- 
tenso in subsequent issues of the Journal: The Austral- 
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L. Hillyard, Saskatoon, Sask. 


Dr. H. D. Dalgleish, President of the Saskatchewan Division, 
Canadian Medical Association, with Sir Ronald Grieve of 
Sydney, Australia, Caairman of the Medical Benefits Funds 
of Australia and a guest speaker at the 54th Annual 
Meeting. 


ian View of the Essentials of a National Health Service 
—Sir RONALD Grieve, Sydney, Australia. 

How Can a National Health Service Be Furnished 
While Safeguarding the Rights of Patient and Doctors?— 
Sir RONALD Grieve, Sydney, Australia. 

We Must Build Bridges (The Annual Address of the 
President to the Divisions of the Canadian Medical 
Association )—Dr. G. W. HaLrenny, Montreal. 
Extension of Medical Insurance Through Prepaid 
Plans—Dr. G. E. Wopenouse, Toronto. 

Peptic Ulcer—Dr. M. A. BaLtzan, Saskatoon. 

Oral Polio Vaccine—Dr. R. Wooprow, Prince Albert, 
Saskatchewan. 

Metabolic Defects in Hematology—Dr. G. CHERTKOw, 
Saskatoon. 


PANEL DISCUSSIONS 


Wide ranging discussion with active audience partici- 
pation was stimulated by the following panels: 

Rheumatic Fever Prophylaxis: Moderator—Dr. F. C. 
HEAL, Moose Jaw. Members of the panel—Dnrs. O. E. 
LaxpaL, H. O. DiLLENBERG and M. K. DEHNEL, all of 
Regina. 

Gastric Disorders: Moderator—Dr. E. M. NaAnson, 
Saskatoon. Members—Drs. D. J. BucHan, E. W. SPEN- 
CER and M. A. BALTzAN of Saskatoon, G. W. HALPEN- 
ny, Montreal, and O. H. WANGENSTEEN, Minneapolis, 
Minn. 

Hematology: Moderator—Dr. I. M. Hitx1arp, Saska- 
toon. Members—Drs. E. H. Braun, C. W. BauGH and 
G. CuHertTKow, Saskatoon, and Dr. MAxweELL WIN- 
TROBE of Salt Lake City, Utah. 

Medical Economics: Moderator—Dr. E. W. 
Barootes, Regina. Members—Sir RONALD GrievVE, Syd- 
ney, Australia, Drs. G. E. WopeEHouseE, Toronto, J. F. 
C. ANDERSON, Saskatoon, and C. J. Houston, Yorkton, 
Saskatchewan. 


SCIENTIFIC EXHIBITS 


Much interest was evidenced in the following well- 
designed and illustrated scientific exhibits: 

The Work of the Central Committee on Rheumatic 
Fever, Saskatchewan—Drs. M. K. DEHNEL, V. F. Brat- 
TEN and O. E. Laxpau. 

Heart-Lung Machine: Hypothermia Modification— 
Dr. C. L. N. Rosinson. 

Boric Acid Poisoning—Dr. J. L. Brown. 
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L. Hillyard, Saskatoon, Sask. 


Part of the doctors’ hobbies displayed at the 54th Annual 
Meeting. At the left is an indoor greenhouse with orchids, 
by Dr. G. Cowan, Saskatoon. In the background are photo- 
graphs by Dr. W. S. Kinnear, Saskatoon, At the right is 
pipe organ equipment built by Dr. H. D. Hart, Saskatoon. 


Studies in Pathology—The Murray Museum of Path- 
ology, Department of Pathology, University of Sas- 
katchewan. 


The Role of Advanced Treatment Centres in Civil 
Defence. 


ANNUAL DINNER OF THE COLLEGE AND 
SENIOR MEMBERSHIP AWARDS 


At the annual dinner of the Saskatchewan College 
of Physicians and Surgeons on October 17, the follow- 
ing members were honoured by the award of senior 
life membership certificates: Dr. T. D. BENNETT, Prince 
Albert, Dr. N. E. BETzNER, Moose Jaw, and Dr. C. M. 
FINLAYSON, Prince Albert. Presentation of these certifi- 
cates was made by Dr. H. D. Dalgleish, President of 
Council of the College. 

In addition, senior membership in the Canadian 
Medical Association was conferred upon Dr. W. S. 
LinpsaAy of Saskatoon, by Dr. G. W. Halpenny, Presi- 
dent of the C.M.A. 


SECTIONAL MEETINGS 


Meetings of some 14 specialty sections of the College 
were held on Friday, October 20. 
DonaLp C. GRAHAM 






































L. Hiliyard, Saskatoon, Sask. 


The cast of the winning skit, presented by the Prince Albert 
and District Medical Society, This skit was one of four 
competing in the Ritchie Cup Competition, an annual social 
function of the Annual Meetings of the College. 


RoyauL COLLEGE OF PHYSICIANS AND SURGEONS 1267 


ROY AL COLLEGE OF PHYSICIANS 
AND SURGEONS OF CANADA 


Thursday, January 18 


Tuirty-First ANNUAL MEETING 
Royal York Hotel, Toronto 
January 18-20, 1962 


PROGRAM 


8.30 a.m. Registration. 


10.00 a.m. Official opening and address(es) of 
welcome. 
10.15 am. Annual Business Meeting. 
2.00 p.m. Scientific Sessions 
Division of Medicine 
to General Medical Problems 
Division of Surgery 
Surgical Research Forum 
General Surgical Problems 
Section of Obstetrics and Gynecology. 
8.00 p.m. Annual Convocation. 
9.30 p.m. Reception in honour of newly admitted 
Fellows. 


5.00 p.m. 


Friday, January 19 


9.00 a.m. Symposium: 
to “Clinical Applications of Radioactive 
11.00 am. Isotopes” 
Chairman: Dr. K. J. R. Wightman. 
11.30 a.m. Annual Lecture in Surgery: 
“Hormones Affecting Gastric Secretion” 
Dr. Robert M. Zollinger, Professor and 
Chairman, Department of Surgery, Ohio 
State University, and President, 
American College of Surgeons. 
2.00 p.m. Scientific Sessions 
Combined session of Divisions of Medicine 
to and Surgery 
Cardiovascular Diseases 
5.00 p.m. Division of Medicine 
Endocrinology and Metabolic Diseases 
Gastroenterology. 
Division of Surgery 
Surgery of the Digestive System 
Surgery of Trauma. 
Section of Obstetrics and Gynecology. 


Saturday, January 20 


9.00 a.m. Symposium: 
“Recent Developments in Basic Science 
that Relate to the Cancer Problem” 
(Contributed by members of the staff 
of the Division of Biological Research 
of the Ontario Cancer Institute) 
Chairman: Dr. F. G. Kergin. 
11.30 a.m. Annual Lecture in Medicine: 
“The Urinary Stone” 
Dr. John Eager Howard, Professor of 
Medicine, Johns Hopkins University, 
and Chief of Medicine, Union Memorial 
Hospital, Baltimore, Maryland. 


11.00 a.m. 
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2.00 p.m. Medallist in Medicine: 
“Familial Hyperprolinemia” 
Dr. Charles R. Scriver, Department of 
Pediatrics, McGill University. 
2.45 p.m. Scientific Sessions 
Combined session of Divisions of Medicine 
to and Surgery 
Cardiovascular Diseases 
5.00 p.m. Division of Medicine 


Endocrinology and Metabolic Diseases ° 


Hematology and Renal Diseases. 
Division of Surgery 

General Surgical Problems. 
Section of Obstetrics and Gynecology. 
President’s Reception. 2 
Annual Dinner 
Guest speaker: Dr. Murray Ross, Presi- 
dent, York University, Toronto. 

“New Dimensions in Higher Education”. 


Lapies PROGRAM 


In addition to the Convocation Ceremony and the 
Annual Dinner, to which the wives of Fellows are 
also invited, the Ladies’ Committee, under the chair- 
manship of Mrs. Ralph Will, has planned an interesting 
day for the ladies on Friday, January 19. This will in- 
clude a tour and luncheon at the new O'Keefe Centre, 
and in the afternoon a visit and tea at the Toronto Art 
Gallery where an exhibition of contemporary British 
sculpture will be featured. 

The Ladies’ Program will be mailed to the Fellows 
and to certificated specialists who have registered to 
attend the meeting, along with the Annual Meeting 
Program. Wives who plan to accompany their husbands 
to the meeting are requested to complete the tear sheet 
attached to the Ladies’ Program indicating the activities 
in which they wish to participate. 


INVITATION TO CERTIFICATED SPECIALISTS OF THE ROYAL COLLEGE OF 
PHYSICIANS AND SURGEONS OF CANADA TO ATTEND THE 1962 ANNUAL MEETING OF THE COLLEGE 


In 1959, the College, in keeping with a policy of expanded educational opportunities for Fellows and certificated 
specialists, embarked on a program of Regional Scientific Meetings, which Fellows and certificated specialists living in 


the designated region have been invited to attend. 


At the 1961 Annual Meeting of the College held in Ottawa, certificated specialists in the immediate local area were 


invited to attend the scientific program sessions. 


Because of the larger meeting-room accommodation available in Toronto, the Council of the College has decided to 
extend an invitation to all certificated specialists of The Royal College to attend the scientific sessions at the 1962 Annual 
Meeting, to be held at the Royal York Hotel, Toronto, from January 18 to 20. 


Certificated specialists wishing to attend this meeting must complete the attached registration application form and 


return it to The Secretary, The Royal College of Physicians and Surgeons of Canada, 74 Stanley Avenue, Ottawa 2, 
Ontario, together with a cheque or money order in payment of the Registration Fee of $15.00, made payable to the Royal 
College of Physicians and Surgeons of Canada. In order to facilitate planning for adequate accommodation, registration 
applications should be forwarded by December 15 at the latest. 


Certificated specialists who have registered to attend the meeting will be sent a copy of the printed program in 
mid-December. . 


The Secretary, 

The Royal College of Physicians and Surgeons of Canada, 
74 Stanley Avenue, 

Ottawa 2, Ontario. 


I desire to register to attend the Scientific Sessions of the Annual Meeting of The Royal College of Physicians and 
Surgeons of Canada to be held at the Royal York Hotel, Toronto, January 18, 19 and 20, 1962. 


Enclosed is a cheque/money order in the amount of $15.00 in payment of the Registration Fee. 


(please print) 
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PENICILLIN-FREE POLIOMYELITIS VACCINE 


POLIOMYELITIS VACCINE 


Poliomyelitis Vaccine as prepared by the Connaught Medical Research 
Laboratories is free of penicillin, as are also the following combined 
preparations: 


DPT POLIO VACCINE 


Diphtheria and Tetanus Toxoids For the immunization of Infants and Pre- 
combined with school children ONLY. NOT for school 
Pertussis and Poliomyelitis Vaccines children, adolescents or adults. 


DT POLIO VACCINE 


Diphtheria and Tetanus Toxoids For REINFORCING doses only in school 
combined with children. NOT for older adolescents or for 
Poliomyelitis Vaccine adults. 


TETANUS-POLIO VACCINE 


Tetanus Toxoid and For the immunization of adults against both 
Poliomyelitis Vaccine tetanus and poliomyelitis. 
(Combined) 


CONNAUGHT MEDICAL RESEARCH LABORATORIES 
UNIVERSITY OF TORONTO 
TORONTO 4, CANADA 





Established in 1914 for Public Service through 
Medical Research and the development of 
Products for Prevention or Treatment of Disease. 
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SYMPOSIUM ON ANTICOAGULANT THERAPY. Report 
of the Proceedings of a Symposium held at the Royal 
Society of Medicine on 18th and 19th November 1960. 
Edited by Professor Sir G. W. Pickering. 284 pp. Harvey 
& Blythe Ltd., London, 1961. 


The group of papers presented by eminent authorities 
in this symposium distils a great deal of experience ‘in 
the complicated and expanding field of anticoagulant 
therapy. The symposium addressed itself to three 
major questions: a definition of the disorders in which 
oral anticoagulant therapy prolongs life and reduces 
complications; the relative merits of various methods of 
laboratory control and dosage schedules; and the nature 
of the fundamental changes induced by the oral anti- 
coagulant drugs. 


Ably edited by Professor Sir George Pickering, the 
discussion is presented in a concise but natural manner 
that gives the reader the impression he actually at- 
tended the conference, This report permits no final 
answers, but any doctor interested in the subject should 
find this volume instructive, stimulating and enjoyable. 


CORRECTION OF SUBNORMAL VISION. Norman Bier. 
231 pp. Illust. Butterworth & Co. (Publishers) Ltd., 
London; Butterworth & Co. (Canada) Ltd., Toronto, 
1960. $10.00. 


This fairly compact book of some 200 pages deals with 
the various problems of the blind and partially sighted, 
discussing in some detail the definitions of blindness 
in different countries, along with the International 
definition. The problem of educating visually handi- 
capped children is also dealt with in some detail. 
Approximately 100 pages contain a detailed dis- 
cussion of the various magnifying devices that are 
available, the majority of the discussion being con- 
fined to telescopic and microscopic lenses. The average 
ophthalmologist will find this too detailed and it will 
likely discourage him from continuing with the text. 
However, there follows an excellent presentation of 
clinical procedures for testing and prescribing. The 
final chapter deals with case reports. 


This is an excellent treatise on the subject. How- 
ever, there is so much detail that the casual reader 
may become discouraged after the first few chapters. 
Anyone particularly interested in the field of low vision 
will find it an invaluable addition to his library. 


A HISTORY OF THORACIC SURGERY. Richard H. 
Meade. 901 pp. Illust. Charles C Thomas, Springfield, 
Ill.; The Ryerson Press, Toronto, 1961. $30.25. 


The great interest in surgery of the chest and heart 
has recently produced several books on the history 
of thoracic surgery. This volume by Dr, Meade gives 
a comprehensive history and deals with the early ex- 
periences, as well as present-day surgical procedures, 
and their results, Theré are many direct quotations 
and summaries of early and recent articles and, as a 
result, the book can be used as a reference work for 
the physician and surgeon interested in the medical 
practices and surgical procedures upon the thorax. The 
long lists of references for each chapter, which include 
articles as late as 1959, indicate the care that has been 
taken in the preparation of this volume. 
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The author’s close relationship with the American 
Association for Thoracic Surgery since 1928 brings a 
direct personal touch to his work, The great advance 
in cardiovascular surgery has been well presented, as 
well as the history of surgery of the lungs, mediastinum 
and esophagus. One chapter deals with miscellaneous 
conditions encountered in thoracic surgery. 


One of the unique features of this book is a bio- 
graphical section with photographs of many of the 
thoracic surgeons who have made important contribu- 
tions in this field. 


The author has presented his material in a clear 
and interesting style. It is a book that should be of 
great value to the physician and surgeon interested in 
cardiovascular and thoracic disease. 


RADIOPAQUE DIAGNOSTIC AGENTS. American Lec- 
ture Series, Peter K. Knoefel. 157 pp. Illust. Charles C 
Thomas, Springfield, Ill., 1961. $6.75. 


This small book is the first English monograph on 
this subject which has appeared in the last 15 years. 
The first chapter very lucidly describes physical and 
optical considerations of x-ray visualization, illustrated 
by figures and diagrams. This short section is easily 
readable and is an excellent introduction to anyone 
working with this subject. 


Later on, the radiopaque diagnostic agents are taken 
up in separate chapters, according to the anatomical 
systems of the body. Chemistry, biochemistry and 
physiology are fully discussed and many experiments 
cited, some of them developed and performed by the 
author. Considerable stress is placed on toxicity of the 
individual compounds. Only the chapter on the circu- 
latory system is rather short, and one would have 
wished, in a book of this content, to have additional 
information about the high-concentration radiopaque 
agents used in angiocardiography. An additional short 
chapter on toxicity terminates the book and describes 
very adequately the latest findings concerning so- 
called allergy, shock, and sensitivity. There is also an 
appendix covering the multiple trade names of the 
diagnostic agents and the acute lethal toxicity of com- 
pounds. An excellent bibliography has been added. 


This small booklet can be highly recommended to 
anyone working with radiopaque diagnostic agents. It 
should be almost a “must” for anyone working ex- 
tensively in this field. 


FIBEL FUER HERZ UND KREISLAUF KRANKE. (ABC 
OF HEART AND CIRCULATORY AILMENTS.) K. 
Bloch. 89 pp. Illust. Georg Thieme Verlag, Stuttgart, 
West Germany; Intercontinental Medical Book Corpora- 
tion, New York, 1961. $1.45. 


This is a well-written, comprehensive booklet. The 
author skilfully popularizes medical axioms, making 
them easily understood by laymen. The diet, training 
and mode of life of such patients are analyzed in de- 
tail without going into controversies typical of so many 


medical books. 


This book can be recommended to any one who 
knows German. A similar booklet written in English 
should be very useful. 
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MEDICAL NEWS in Brief 
(Continued from page 1260) 
\CHIEVEMENT AWARD 
‘RESENTED TO THE 
‘SYCHIATRIC RESEARCH 
NSTITUTE FOR CHILDREN, 
ONDON, ONT. 


i October 18, 1961, the 
C \dren’s Psychiatric Institute, 
| :don, Ontario, received the 


B mze Award in the continent- 
\ ‘e 1961 Mental Hospital Service 
A vievement Award contest spon- 
s. od by the American Psychiatric 
A ociation. Dr. Mathew Ross, 
A.A. Medical Director, presented 
t}) award to Dr, Donald E. Zarfas, 
t! superintendent of the Institute. 
he citation read: 

The Bronze Award is given to 
ti Psychiatric Research Institute 
for Children, London, Ontario, for 
th three separate areas of its pro- 
gym: first, for the service given to 
mentally deficient or suspected 
mentally deficient patients of all 
ages in southwest Ontario; second, 
for the research which the Insti- 
tute is conducting in conjunction 
with the University of Western 
Ontario Faculty of Medicine; and 
finally, for the teaching conducted 
by the Institute staff at university, 
professional, and non-professional 
levels.” 

Nearly 600 persons working in 
mental hospitals and allied fields 
attended the 13th Mental Hospital 
Institute at the Sheraton-Fonten- 
elle Hotel, Omaha. The purpose 
of the four-day meeting was to 
bring together psychiatrists, social 
workers, psychologists, nurses, 
business managers and many other 
members of hospital staff from 
private and public, general and 
psychiatric hospitals to discuss the 
final report of the Joint Commis- 
sion on Mental Illness and Health, 
\ hich was authorized and financed 
by the Congress of the United 
Sates to develop a national action 
p ogram against mental illness. 


POSTGRADUATE MEDICAL 
TOURS 


Four separate postgraduate 
| .edical tours are being sponsored 
-y the Continuing Education in 
‘edicine Division and the School 
‘< Medicine, University of South- 
‘on California, Los Angeles, Cali- 
nia, to Western Europe; Mexi- 
0; the Orient; and Honolulu. 


The program in Europe in- 
cludes sessions in London, Copen- 
hagen, Malmé, Stockholm and 
Paris from May 23 through June 
14,. 1962. Also from June 15 
through June 29 there will be a 
course in the history of medicine 
that will take place at sites of 
medical historical importance in 
Italy. From June 30 to July 7, 
places of medical historical im- 
portance in Greece will be visited. 
These may be attended together 
or separately. 

From February 21 to March 1, 
1962, the Third Annual Clinical 
Postgraduate Program will be held 
in Mexico City, Mexico. 

A clinical postgraduate program 
in the Orient will include medical 
sessions in Tokyo, Kyoto, Osaka, 
Hiroshima and Hong Kong from 
April 7 to 29, 1962. 

Also offered is the Fifth Annual 
Refresher Course in Honolulu 
from July 29 to August 14, 1962, 
and on board the S.S. Matsonia. 

Detailed information can be ob- 
tained by writing to Postgraduate 
Division, University of Southern 
California School of Medicine, 
2025 Zonol Avenue, Los Angeles 
33, Calif., U.S.A. 


NEW YORK UNIVERSITY 
SYMPOSIUM ON - 
INFERTILITY 


New York University Medical 
Center in conjunction with the 
American Society for the Study of 
Sterility will present a symposium 
on infertility on February 8, 9 and 
10, 1962. This symposium is plan- 
ned for urologists, gynecologists, 
endocrinologists, internists and 
others who are interested in the 
problems of infertility. Approxi- 
mately one-third of the program 
will be devoted to the problems 
in the male, one-third to the fe- 
male, and one-third to the couple. 
The material will be presented in 
the form of lectures, panels and 
demonstrations. 

The symposium will be staffed 
predominantly by a guest faculty 
of outstanding clinicians and re- 
searchers in the three areas to be 
covered. 

The tuition fee will be $75.00. 
A detailed program and applica- 
tion may be obtained from the 
office of -the Associate Dean, New 
York University Post-Graduate 
Medical School, 550 First Avenue, 
New York 16, New York. 


(Continued on page 30) 
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CORTISPORIN 


family 


For all topical bacterial infections of 
the skin, eve and ear when anti-inflam- 
matory action is also desired. 


OINTMENT 


POLYMYXIN B, NEOMYCIN, BACITRACIN AND 
HYDROCORTISONE 


For treatment of inflammatory condi- 
tions of the anterior segment of the eye. 
For the relief of painful inflammation 
in dermatitis; eczema and impetigo; 
otitis externa. 


LOTION 


POLYMYXIN B, NEOMYCIN AND HYDROCORTISONE 
Skin diseases of allergic, neurogenic 
and seborrheic etiologies. Topical ther- 
apy in dermatological disorders, espe- 
cially when bacterial infection and 
moist inflammation are involved. 


OTIC DROPS 


POLY MYXIN B, NEOMYCIN AND HYDROCORTISONE 
Otitis externa, and otitis media when 
tympanic membrane is perforated. 


OPHTHALMIC SUSPENSION 


POLYMYXIN B, NEOMYCIN AND HYDROCORTISONE 
For the treatment of inflammatory 
condition of the anterior segment of 
the eye when a suspension is preferred 
to an ointment. 


Satan 


BURROUGHS WELLCOME & CO. (CANADA) LTD. 








BASIC NUMBERS 
FOR INDIVIDUALIZED 
PAIN CONTROL 


Codeine, combined with acetylsalicylic acid, phenacetin 
and caffeine, continues to be preferred for the relief of 
pain. By varying the amount of codeine in this combina- 
tion, adjustment to individual needs and circumstances 
is conveniently provided. 


7 a a a " TABLETS (white) 


Codeine phosphate 


uA uw Acetylsalicylic acid .. 3% gr. 
om. 3 a TABLETS (yellow) = Phenacetin ; 
Codeine phosphate 


ww af 
oD Dm” waters (pink 
Codeine phosphate 
and when codeine is not required 


a 21 7 TABLETS - the synergistic formula basic to Frosst analgesic products. 
Dosage: One or two tablets as required. 


@ Telephone narcotic prescription permitted. 


Chaules &.Frosst & Co. 


J MONTREAL CANADA 
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MEDICAL NEWS in brief 
(Continued from page 29) 


SARCOIDOSIS OF THE 
SKULL 


A case report of a 38-year-c!d 
Negro woman who had biop:y- 
confirmed sarcoidosis with calvar | 
involvement is described by Te r- 
stein, Wolf and Siltzbach (Ncw 
England J. Med., 265: 65, 196) ), 
This is only the third reported cz ;e 
in the literature of skull localiz :- 
tion confirmed by bone biopsy, 
The patient was under obsery :- 
tion for chronic generalized si r- 
coidosis when she developed ty 0 
slowly growing, firm protuberanc °s 
of the forehead, each attaini: g 
walnut size. Radiologic examin i- 
tion of the skull revealed punche }- 
out areas in the frontal bore 
associated with the swellings. Sin:e 
paeieien for open biopsy was it 
rst refused, problems in diffe-- 
ential diagnosis of the frontal bore 
defects arose. Eventually, however, 
direct bone biopsy was performed 
and showed epithelioid-cell granu- 
lomas characteristic of sarcoidosis. 

The authors emphasize the fact 
that osseous involvement in sar- 
coidosis is seen almost always in 
chronic sarcoidosis and is usually 
limited to the bones of the hands 
and feet. However, with a larger 
proportion of early cases exhibiting 
hilar lymph-node involvement now 
being disclosed by mass x-ray 
surveys, the over-all incidence of 
bone sarcoidosis is proving less 
frequent than previously reported. 


AMERICAN BOARD OF 
OBSTETRICS AND 
GYNECOLOGY 


The Part I Examinations (Writ- 
ten) of this Board will be held in 
various cities of the United State: 
and Canada, as well as centre; 
outside the Continental Unitec 
States on Friday, January 5, 1962 


Applicants and candidates fo: 
examination in 1963 should note 
that the deadline date for makin; 
application is advanced to July 1 
1962. 

Current Bulletins outlining pres 
ent requirements may be obtainec 
by writing to the Executive Secre 
tary’s office: Robert L. Faulkner. 
M.D., American Board of Obste- 
trics and Gynecology, 2105 Adel- 
bert Road, Cleveland 6, Ohio, 
U.S.A. 
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ARTERIAL pH AND 
ADRENALINE IN ACUTE 
ADRENALINE-FAST 
ASTHMATICS 


Because of physiological evi- 
nce of the increased effect in 
imals of adrenaline in an alkaline 
‘dium and its decreased effect in 
idosis, intravenous adrenaline 
.s given to human volunteers in 
controlled study by Blumenthal 
al, (Dis. Chest, 39: 516, 1961). 
terial pH was changed to the 
saline side by voluntary hyper- 
ntilation and to the acid side by 
), inhalation. The response to 
enaline, shown in the blood 
essure, pulse rate and electro- 
rdiogram, was markedly ac- 
ntuated as the pH was elevated. 
These investigators considered 
‘at asthmatics may, at least in 
art, become “adrenaline-fast” be- 
\use Of respiratory acidosis. Forty- 
ve “adrenaline-fast” asthmatics 
ere, therefore, given molar sodi- 
um lactate in doses of 120 to 300 
«.c, intravenously. Arterial pH was 
determined in 10, and ranged from 
7.26 to 7.32 before therapy and 
1.39 to 7.45 after. The results were 
good when the molar lactate was 
viven early, rapidly and before the 
thick, tenacious sputum had _be- 
come more important than the 
smooth muscle spasm. Molar sodi- 
um lactate, in the opinion of the 
authors, is the drug of choice in 
udrenaline-fast asthmatics except 
where contraindicated because of 
ihe danger of sodium retention, as 
in nephritis, cardiac decompensa- 
tion, tetany and possibly the previ- 
mus use of large doses of steroids. 


CANADIAN ASSOCIATION 
OF PHYSICAL MEDICINE 
AND REHABILITATION 


At the recent Annual Meeting 
the Canadian Association of 
Physical Medicine and Rehabili- 
tation the following were elected 
to executive office: President, Dr. 
G. A. Lawson, Toronto; First Vice- 
President, Dr. Maurice Delage, 
Quebec City; Second Vice-Presi- 
dent, Dr. Maurice Mongeau, Mon- 
treal; and Secretary-Treasurer, Dr. 
W. O. Geisler, Toronto. 

The offices of this organization 
are at 153 Lyndhurst Avenue, To- 
ronto 4. 
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NEW NUMBERS 
FOR RELIEF OF 
PAIN PLUS TENSIGN 





These Frosst products permit your prescription of reliable, 
synergistic “217” analgesia formulations plus tension- 
relieving meprobamate—at usual “217” dosage—without 
exceeding a safe total dosage of meprobamate. In “282 
MEP” the benefits of codeine are added for more severe 
pain in the presence of anxiety and/or muscle spasm. 


a917 MEP “anes 


Acetylsalicylic acid .............. 200 mg. 
I a i n'a has dive ah 150 mg. \ PLUS Meprobamate ......... 200 mg. 
Caffeine citrate ................ 30 mg. 
4 77 
#282 MEP: 
cetylsalicylic acid .............. mg. : 
es aia ca nee tws ens 5% 150 mg. \ PLUS a a eee a mg. 
Caffeine citrate ................ 30 mg. Ne ews w ene. 00 mg. 


Dosage: ‘217 MEP” and “282 MEP”—One or two tablets every four to six hours as required. 
Bottles of 12 and 100 tablets. 
Gi Telephone prescription permitted. 


Gout Charles &. Frost &Co. 


MONTREAL CANADA 
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{e: dD a NM U l (pronounced ré-ban-ul) 


glycopyrrolate*, Robins 


the first of 7 
the rigid-ring anticholinergics and 

a new candidate for “drug of choice” 
in duodenal ulcer 


The A. H. Robins Company of Canada is proud to 
announce the release of Robanul, an important new 
synthetic anticholinergic agent. Pharmacologically, 
this new compound has demonstrated in animal and 
human studies a new magnitude of anticholinergic 
effectiveness. Clinically, both Robanul and com- 
panion product Robanul-PH (with phenobarbital) 
have shown a remarkable ability to provide within 
90 minutes — and maintain for 6 to 10 hours — the 
nearly ideal pharmacologic healing conditions that 
mean prompt relief of ulcer pain and a successful 
recovery for your ulcer patient. 


wm reduces acidity, 

___ both in volume 

and concentra- 

tion: In studies of 

~ acid inhibition,! 

. proponents of the 

“‘no acid-no ulcer’ 

school will be 

' pleased to note 

| that a 4 mg. dose 

____ of Robanul reduced 

the ae of gastric secretions 94.8% within one 

hour. Volume dropped as well, falling 30% within 

30 minutes and another 30% in the next fifteen 

minutes. 

Compared to propantheline bromide, Robanul proved 

four times as effective in suppressing acid secretion 
in the Shay rat? (see photos, right). 


an effective antispasmodic: In suppressing 
spasm, Robanul showed remarkable vigor and evi- 
dence of selectivity. As'‘tracing from dog (above) 


anus ‘ 
se Tadic daabimat- ole een“ P9 AS 


\ per 

shows, we sadnees intestinal tone, yet peristal- 
tic movements persist. In humans, Robanul demon- 
strated its most consistent effect where it can do 
the most good. In one study, gastric antral contrac- 
tions decreased from the 2-2.5 per minute range 
to 0.4 per minute within 40 minutes after a 2 mg. 
dose.* 


a definite anti-ulcer effect: In the Shay rat pro- 
cedure, Robanul showed clear evidence of anti-ulcer 
effects. In this pro- | 

cedure, an ulcer- 

genic situation is 

created by ligating i 

the animal’s pylo- , 

rus and allowing . 

the gastric con- @& 

tents to collect for 

17 hours. Note the 

multiple ulcers in 

the control animal 

(above) which re- | 

ceived no Robanul J 

as comparedtothe @ 

Robanul-treated 

animal (below). 
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